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Mike,
As a follow-up to our meeting with Metalico and you on December 2, 2021, EPA is providing the
attached 6 documents, listed below, to further potential settlement discussions with Metalico
concerning EPA’s October 4, 2021 Notice of Violation (Docket No. CAA-003-22-0001). We request
that Metalico and its representatives not publicly share these documents on websites, etc., due to
the company/facility-specific nature of the information.
1. 6-25-18 General Iron Stack Test - Results Letter
2. 2020-01-16 USEPA GII RTO-Scrub Emis Test Rpt - test done 11-2019
3. 201706_Schnitzer_Steel_Report_Public
4. 201810_Schnitzer Steel Test Report_Public_Redacted
5. 201901_Schnitzer_Steel_Report_005AS-452603A-Final-PUBLIC
6. Schnitzer_Regulatory_Support_Document_Oct_2019
Documents #1 and #2 are stack test reports from General Iron in Chicago, Illinois, submitted to EPA
under cover letters dated June 25, 2018 and January 16, 2020. Document #1 reports on testing
conducted prior to the installation of an emission control system. Document #2 reports on testing
done in November 2019, and has test results from the inlet and outlet of the emissions control
system that was installed after the test summarized in Document #1.
Documents #3 through #6 are related to the Schnitzer facility in Oakland, California. Documents #3
through #5 are stack test reports for testing done in 2017, 2018 and 2019, respectively. In
Documents #4 and #5, two separate tests were performed under different conditions. Documents
#3 through #5 are redacted to protect information claimed as Confidential Business Information.
Document #6 (October 2019) is not considered CBI and has been shared with state and local
regulators in California and other states. EPA does not endorse the positions taken in this document,
but we are providing it as additional supplemental detail to Documents #3, #4 and #5.
As discussed during our meeting, EPA believes that a VOCs emission factor in the range of 0.35 to
0.37 is appropriate for Metalico’s Neville Island facility, based on information currently available to
EPA, including but not limited to the attached reports. As a next step, we request that Metalico
provide to us, by January 14, 2022, a proposal for the VOC value it plans to use in its emissions
calculations in support of a revised Permit Application. We are available to answer questions and
discuss the contents of these documents and how we used them to estimate emissions from scrap
shredders.
We look forward to hearing from Metalico and to resolution of this matter.
Regards,
Humane Zia, Senior Assistant Regional Counsel
U.S. Environmental Protection Agency Region III
Office of Regional Counsel

mailto:Zia.Humane@epa.gov
mailto:MWinek@babstcalland.com
mailto:Willard.ErinM@epa.gov
mailto:Burke.Shaun@epa.gov
































































































































 


 


2 SOUTH 631 ROUTE 59; SUITE B (630) 393-9000 
WARRENVILLE, IL  60555 FAX (630) 393-9111 
 


January 16, 2020 


R17421-3 


Compliance Tracker, AE-18J 
Air Enforcement and Compliance Assurance Branch 
US Environmental Protection Agency - Region 5 
77 W Jackson Boulevard 
Chicago, IL 60604 
 
Emissions Test Report - RTO VOM Destruction Efficiency  
GII, LLC – 1909 N. Clifton Avenue – Chicago, Illinois 60614 
Construction Permit No:. 18110021; Site ID No.: 031600BTB 


To Whom This May Concern: 


On behalf of GII, LLC (GII), formerly General Iron Industries, Inc., please find attached an emissions test 
report for the existing metal shredder controlled by a Regenerative Thermal Oxidizer (RTO) and Packed 
Tower Scrubber.  Testing was performed pursuant to Paragraph 48 of Administrative Consent Order 
EPA-5-19-113(a)-IL-08 and as described in the test protocol dated May 24, 2019 and amended on 
October 10, 2019. 


Testing was performed for VOM at the RTO inlet and scrubber outlet to determine VOM removal 
efficiency of the RTO.   


VOM testing was successfully performed on November 15 and 18, 2019 by Mostardi Platt.  Test results 
demonstrate that the VOM destruction efficiency of the RTO meets the requirement specified in 
Paragraph 47 of the above-referenced ACO. 


Pollutant emission factors and emission rates identified in the attached Mostardi Platt test report will be 
incorporated into the facility operating permit. 


If you have any questions, or require any additional information please do not hesitate to contact Mr. Jim 
Kallas, Environmental Manager for GII at 847-508-9170 (jimkallas@general-iron.com ) or me at 630-
393-9000 (jpinion@rka-inc.com). 


Yours very truly, 
RK & Associates, Inc. 


John G. Pinion 
Principal Engineer 


cc: Jim Kallas – Environmental Manager – GII, LLC – Chicago, Illinois – via e-mail 
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1.0 INTRODUCTION 


GII, LLC (GII), formerly General Iron Industries, Inc., is an existing scrap metal recycling facility located 
at 1909 N. Clifton Avenue, Chicago, Illinois (see Figure 1).  GII receives, and shreds mixed recyclable 
metal in various forms to produce uniform grades of ferrous and non-ferrous metals.  Existing scrap 
handling and processing activities include receiving, sorting, shredding, metal separation and recovery of 
ferrous and nonferrous metals. 


GII currently operates under an Illinois Environmental Protection Agency (IEPA) Lifetime Operating 
Permit (Application No. 81050001; Site ID No. 031600BTB) dated September 1, 2004.  


On August 22, 2019, USEPA issued an Administrative Consent Order (ACO) (EPA-5-19-113(a)-IL-08).  
Paragraph 48 of the ACO required GII to conduct a performance test to demonstrate the VOM 
destruction efficiency of the RTO. 


Emissions testing was performed using the test methods identified in Paragraph 49 of the ACO.  An 
emissions test plan was submitted to USEPA dated May 24, 2019 (Test Plan).  The Test Plan was 
amended on October 10, 2019 to change the location of the RTO inlet test port (no other changes to 
methods or procedures were included in this amendment).  Testing was performed by Mostardi Platt.  
VOM testing was performed on November 15, 2019 (Run 1) and on November 18, 2019 (Runs 2 through 
4).   


It should be noted that Run 1 of VOM testing was performed on November 15, 2019. However, after Run 
1 was completed, operational issues with the shredder/RTO prevented further testing.  A USEPA 
representative present for testing on November 15, 2019 expressed a preference that all VOM test runs be 
performed on the same day.  Therefore, VOM Run 1 was not used and three test runs (Runs 2 through 4) 
were completed on November 18, 2019. 


The testing described herein successfully demonstrates that the VOM destruction efficiency of the RTO is 
99%, exceeding the referenced value of 98% identified in Paragraph 47 of the ACO. 


1.1 Facility Location 


GII is located at 1909 N. Clifton Avenue in Chicago (Cook County) Illinois as shown in Figure 1.  A 
Facility Layout Map is presented in Figure 2.  Facility contact information is provided in Section 1.2 
below. 
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1.2 Project Contact Information  


Business Name: GII, LLC 


Source Location: 
 
Latitude/Longitude 


1909 N. Clifton Avenue – Chicago, Illinois 60614 
Cook County Illinois 


41.915823° N / -87.658231” W –  
Intersection of N Clifton Ave. and N Kingsbury Street - Front Gate 


Office/Mailing Address: 1909 N. Clifton Avenue – Chicago, Illinois 60614 


GII Contact: Mr. Jim Kallas - Environmental Manager  
847-508-9170 – jimkallas@general-iron.com  


IEPA Site ID No.:  031600BTB 


SIC Code: 5093 – Scrap and Waste Materials 


NAICS Code: 423930 – Recyclable Material Merchant Wholesalers 


Emissions Testing 
Contractor 


Rich Sollars - Mostardi Platt 
888 Industrial Drive – Elmhurst, Illinois 60126 
630-993-2671 


RKA Contact for 
Emissions Testing 


John Pinion - Principal Engineer 
2S631 Route 59, Suite B - Warrenville, Illinois 60555 
630-393-9000 
jpinion@rka-inc.com 


1.3 Required Elements of Emissions Test Report  


Paragraph 51 of the ACO (see Appendix D) identifies the following elements to be included in an 
emissions test report.  


Required Test Report Element Comment 


51.a. A summary of the results including inlet and 
outlet organic material concentrations, 
destruction efficiency of the RTO, visual 
observations of capture efficiency and RTO 
operating temperatures. 


See Section 2.1 and Appendix B of this report. 


51.b. A description of the facility operation at the 
time of the test, including operating parameters. 


The facility operations described in the May 24th Test 
Plan (see Appendix C of this report) accurately 
describes the facility operation at the time of testing. 
Section 2.1 and Appendix B of this report present the 
RTO operating temperatures during this test. 


51.c. A description of the sampling and analytical 
procedures. 


See Mostardi Platt test report in Appendix A of this 
report. 


51.d. All copies of data and measurements obtained 
during the testing. 


See Mostardi Platt test report in Appendix A of this 
report. 
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2.0 SUMMARY OF TEST RESULTS 


RTO VOM destruction efficiency testing was successfully completed on November 18, 2019.   


The RTO-Shredder operating data for RTO combustion chamber temperature are summarized in Section 
2.1 and detailed data are presented in Appendix B of this report. 


The results of the VOM destruction efficiency testing are summarized in Section 2.2 below and detailed 
results are presented in the Mostardi Platt test report included in Appendix A of this report. 


The VOM test methods and procedures for this test were performed in accordance with the Test Plan 
dated May 24, 2019, as amended on October 10, 2019 (see Appendix C).  There were no deviations from 
the VOM test methods and procedures identified. 


2.1 Process Operating Parameters  


The following tables summarize the RTO-Scrubber operating data recorded during the identified test runs. 


2.1.1 Shredder Feed Rate  


Table 2-1 presents a summary of shredder feed rate. 


 


The shredder capacity (tons per hour) is highly dependent on the type of scrap being fed.  Historically 
(2012 thru 2017), the shredder feed rate averaged 313 tph with approximately 20% of the total feed 
comprised of End of Life Vehicles (ELVs).  For the purposes of this test, the target shredder feed rate 
during VOM testing was 400 to 450 tph with 50% ELVs in order to maximize VOM loading at the inlet 
for the RTO to simulate worst-case, short-term conditions. 


Table 2-1  Summary of Shredder Feed Rates
GII, LLC - Chicago, Illinois


RTO Inlet and Scrubber Outlet Testing 
for VOM Destruction Efficiency


End of Life Vehicles (ELVs)


Date Run
ELVs 
(tph)


Shredder 
Feed


11/15/2019a 1 407 274 67.3%


11/18/19 2 459 222 48.4%


11/18/19 3 443 232 52.4%


11/18/19 4 430 223 51.9%


444 226 50.9%


Average
Shredder


Feed Rate 
(tph)


Average


a.  VOM results from Run 1 are not included in the three run test average.
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Data presented in Table 2-1 demonstrates that the target total shredder feed rates and ELV feed rates were 
achieved.   


Ferrous production is electronically monitored in the control room from a totalizer on a calibrated belt 
scale.  The value from the totalizer was manually recorded at the start and end of each test to identify the 
total mass of ferrous scrap produced.  This value was multiplied by a factor of 1.33 to estimate the gross 
shredder feed rate.  During testing, the number of cars fed to the shredder was manually recorded.  The 
total number of cars fed were multiplied by the average ELV weight to calculate the total tons per hour of 
ELVs fed during each test run. 


ELVs were stockpiled for these tests.  The gross weight and number of ELVs in each incoming load of 
ELVs placed in the stockpile was recorded.  The combined weight of delivered ELVs was divided by the 
total number of ELVs using data from the facility truck scale.  The average weight of ELVs processed 
during testing performed on November 14 and November 18, 2019 was 1.66 and 1.57 tons per ELV 
respectively.  The average weight of ELVs processed during the one run performed on November 15, 
2019 was 1.66 tons per ELV.   


2.1.2 RTO Combustion Chamber Temperature (°F) 


The RTO combustion chamber temperature was monitored by a thermocouple located in the combustion 
chamber.  Operating temperatures (°F) during each test run were recorded at 10-second intervals and 
stored electronically.  The data downloaded from the RTO/Scrubber database was exported to a 
spreadsheet to identify the minimum, maximum, and average values for each test run.  Table 2-2 presents 
a summary of the RTO combustion chamber temperature from the November 14 and November 18, 2019 
testing.   
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`  


The raw RTO combustion chamber temperatures from each 10-second interval are presented in Appendix 
B. 


2.1.3 Shredder Emissions Capture 


Shredder emissions capture efficiency was not a required parameter for this test. 


An emissions capture hood is suspended over the top of the shredder.  The hood is equipped with rubber 
curtains that extend downward to the top of the shredder to minimize the open area.  The only opening to 
atmosphere is at the shredder feed chute, which is mostly blocked by the feed rolls and incoming material.  
The placement of the hood and the air flow is maintained to minimize the amount of steam escaping the 
hood. 


It is not possible to directly, or indirectly, measure the capture efficiency of the hood.  Based on visual 
observations of the emissions capture hood during testing, GII estimated that the hood appeared to 
provide > 90% capture of steam created in the shredder.  


2.2 VOM Destruction Efficiency Testing  


VOM destruction efficiency testing was performed by Mostardi Platt on November 15 and 18, 2019 
pursuant to USEPA Method 25a.  Detailed information from sample collection and analyses is presented 
in Mostardi Platt’s report presented in Appendix A of this document.  


Table 2-2  Summary of RTO 
Combustion Chamber Temperatures


GII, LLC
RTO Inlet and Scrubber Outlet Testing 


for VOM Destruction Efficiency


10 Second Data Intervals
Run # Run 1 Run 2 Run 3 Run 4 Average
Date 11/15/19 11/18/19 11/18/19 11/18/19
Start 10:33 8:51 11:22 16:40
Stop 13:18 10:11 12:45 17:55


°Fa °F °F °F °F
Minimum 1,621 1,739 1,737 1,733 1,736
Maximum 1,827 1,801 1,805 1,808 1,805
Average 1,752 1,768 1,769 1,767 1,768


a.  Values from Run 1 are not used in calculation of test 
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It should be noted that Run 1 of VOM testing was performed on November 15, 2019.  However, 
operational issues with the shredder/RTO prevented further testing.  A USEPA representative present for 
testing expressed a preference that all VOM test runs be performed on the same day.  Therefore, Run 1 of 
the VOM testing was not used and three test runs (Runs 2, 3 and 4) were completed on November 18, 
2019. 


Table 2-3 below presents a summary of VOM emissions testing results. 


 


The VOM emission factor is calculated by dividing the average hourly emission rate by the average 
hourly shredder gross feed rate.  The VOM emissions at the RTO inlet and scrubber outlet were adjusted 
to subtract methane and ethane pursuant to Method 25a.   


The demonstrated average VOM destruction efficiency was 99.0%.  


Table 2-3 Summary of Shredder RTO/Scrubber VOM Emission Testing
GII, LLC  - Chicago, Illinois


Test Averages do not include November 15, 2019 test values.


Parameter Run 1 Run 2 Run 3 Run 4
Average


Runs 2 - 4
Date: 11/15/19 11/18/19 11/18/19 11/18/19
Start Time: 10:33 8:51 11:22 16:40
Finish Time: 13:17 10:11 12:45 17:55
Shredder Feed Rate, tph: 407 459 443 430 444
% End of Life Vehicles: 67.3% 48.4% 52.4% 51.9% 50.9%
Scrubber Outlet Gas Temperature, degrees F: 100.7 100.6 103.3 104.1 102.7
Scrubber Outlet Gas Moisture (% by Volume): 6.7% 6.7% 7.2% 5.4% 6.4%
Scrubber Outlet Average Flue Gas Pressure, in Hg: 29.69 29.18 29.18 29.18 29.18
Gas Sample Volume, dscf: 44.464 35.358 35.553 36.253 35.721
Average Scrubber Stack Gas Velocity, ft/sec: 39.707 34.414 34.827 35.423 34.888
RTO Inlet Flow Rate, scfm: 66,309 56,334 56,422 56,677 56,478
Scrubber Outlet Flow Rate, scfm: 66,498 56,660 57,063 57,958 57,227
Average Scrubber Outlet CO2 by volume (%), dry basis: 0.4% 0.5% 0.3% 0.4% 0.4%
Average Scrubber Outlet O2 by volume (%), dry basis: 20.2% 20.2% 20.2% 20.4% 20.3%
Isokinetic Variance: 108.2 100.9 101.3 99.8 100.7


RTO Inlet


Volati le Organic Matter (VOM)a ppm as Propane (C3H8) (wet) 497.2 599.1 523.8 642.4 588.4


Methane (CH4) ppm as Propane (wet) 1.2 1.2 1.2 1.4 1.3
Ethane (C2H6) ppm as Propane (wet) 0.0 0.0 0.0 0.0 0.0
Volati le Organic Matter (VOM) ppm as Propane (wet) 496.0 597.9 522.6 641.0 587.2


Volati le Organic Matter (VOM)a, lb/hr: 225.4 230.8 202.0 248.9 227.3
Scrubber Stack


Volati le Organic Matter (VOM)a ppm as Propane (C3H8) (wet) 7.90 5.80 5.50 6.80 6.00


Methane (CH4) ppm as Propane (wet) 0.40 0.80 0.04 0.04 0.05
Ethane (C2H6) ppm as Propane (wet) 0.00 0.00 0.00 0.00 0.00
Volati le Organic Matter (VOM) ppm as Propane (wet) 7.50 5.00 5.10 6.40 5.60


Volati le Organic Matter (VOM)a, lb/hr: 3.40 1.90 2.00 2.60 2.20
VOM Destruction Efficiency, %: 98.5% 99.2% 99.0% 99.0% 99.0%
VOM  lb/ton 0.0084 0.0041 0.0045 0.0060 0.0049
a. Measured and reported as Total Hydrocarbons (THC) pursuant to the test method.  THC is equivalent to VOM.
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The shredder feed rate and process operating data for VOM testing is summarized in Section 2.1 and 
presented in detail in Appendix B. 


2.2.1 Errors During Testing  


There were no sampling method errors reported during VOM emissions testing. 


2.2.2 Deviation from Reference Test Method 


There were no deviations from the reference test method reported. 
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3.0 RTO OPERATING PARAMETERS 


3.1.1 RTO Combustion Chamber Temperatures 


RTO and scrubber operating data recorded during these tests will be used to identify proposed permit 
limits based on the average observed values. 


Table 3-1 presents a summary of the minimum, maximum, and average values for RTO combustion 
chamber temperatures (°F).   


The minimum and maximum values identify one-hour average values that describe the demonstrated 
temperature range during testing. 


The reported average value represents the average of the three test runs. 


 


Table 3-1 Minimum, Maximum and Average Values
for RTO Combustion Chamber Temperature


GII, LLC - Chicago, Illinois


Min Max Rolling


1 Hour 1 Hour 3 Hour


Average Average Average


11/18/2019 THC RTO Temp °F 1,733 1,808 1,768


Sampled 
PollutantTest Date Parameter Units







 Proposed Emission Factors and  
RTO/Scrubber Operating Parameters 
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1.0 EXECUTIVE SUMMARY 


MOSTARDI PLATT conducted a Volatile Organic Compound (VOC) destruction efficiency test 
program for General Iron Industries, Inc. at their Chicago Facility in Chicago, Illinois on the 
Regenerative Thermal Oxidizer (RTO) Inlet and Scrubber Stack on November 15 and 18, 2019. 
This report summarizes the results of the test program and test methods used. 
 


The test locations, test dates, and test parameters are summarized below. 


TEST INFORMATION 


Test Location Test Dates Test Parameter 


RTO Inlet and Scrubber Stack November 15 and 18, 2019 Volatile Organic Compounds VOC 


 


The purpose of this test program was to determine VOC concentrations, destruction efficiencies, 
and emission rates. A complete summary of emission test results follows the narrative portion of 
this report. 
 


Run 1 is excluded from the test average as the RTO system cycled on and off throughout the 2nd 
half of the run. Data is shown in the summary table in Section 3.0 for informational purposes only. 
 


The identifications of individuals associated with the test program were summarized below. 
 


TEST PERSONNEL INFORMATION 


Location Address Contact 


Test Facility General Iron Industries, Inc. 
1909 N. Clifton Avenue 
Chicago, Illinois 60614  


Mr. Jim Kallas 
jim@general-iron.com 


Testing Company 
Representative 


Mostardi Platt 
888 Industrial Drive 
Elmhurst, Illinois 60126 


Mr. Richard J. Sollars II 
Senior Project Manager 
(630) 993-2666 (phone) 
rsollars@mp-mail.com 


 


The test crew consisted of Messrs. T. Russ, C. Jensen, S. Burton, R. Simon, R. Spoolstra, B. 
Garcia, C. Menet, C. Buglio, K. Beckham, M. Keator, L. Sorce, J. Kukla, and R. Sollars of Mostardi 
Platt. Mr. Scott Connolly of the USEPA was on site to observe testing. 
 


TEST RESULTS 


Test 
Locations 


Test 
Parameter RTO Inlet 


Scrubber 
Stack 


Permit 
Requirement 


Destruction 
Efficiency % 


RTO Inlet and 


Scrubber Stack 
VOC 227.3 lb/hr 2.2 lb/hr 98.0% 99.0% 


 


Operating data as provided by General Iron Industries, Inc. are included in Appendix A. 
 


2.0 TEST METHODOLOGY 


Emission testing was conducted following the methods specified in 40 CFR, Part 60, Appendix A. 
Schematics depicting the test locations and sampling trains are found in Appendices B and C, 
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respectively. Explanations of nomenclature and calculations are found in Appendix D. Sample 
analysis data are found in Appendix E. Reference method data and field data sheets for each test 
run are found in Appendices F and G, respectively.  
 


The following methodologies were used during the test program: 
 


Method 1 Sample and Velocity Traverse Determination 
Test measurement points were selected in accordance with Method 1. The characteristics of the 
measurement location are summarized below. 
 


TEST POINT INFORMATION 


Location 


Duct 
Diameter 
(Inches) 


Upstream 
Diameters 


Downstream 
Diameters 


Test  
Parameter 


Number of 
Sampling 


Points 


RTO Inlet 50.0 8.15 2.63 
VOC 1 


Volumetric Flow 16 


Scrubber Stack 74.0 1.40 2.00 
VOC  1 


Volumetric Flow 24 


 


Method 2 Volumetric Flow Rate Determination 
Stack gas velocity was measured following Method 2, for purposes of calculating the gas 
volumetric flow rate and emission rates on a lb/hr and basis. An S-type pitot tube, incline 
manometer, thermocouple and temperature readout were used to determine gas velocity at each 
sample point at the test location.  The Scrubber Stack volumetric flow rates were taken in 
conjunction with the 5/202 testing being performed simultaneously with the VOC testing. RTO 
Inlet flows were performed prior to and after each run, with those two flow rates averaged. All of 
the equipment used was calibrated in accordance with the specifications of the Method. 
Calibration data are presented in Appendix H. 
 


Method 3 Oxygen (O2)/Carbon Dioxide (CO2) Determination  
RTO Inlet gas molecular weight was determined in accordance with Method 3. A Fyrite gas 
analyzer was used to determine stack gas oxygen and carbon dioxide content and, by difference, 
nitrogen content. All of the equipment used was calibrated in accordance with the specifications 
of the Method.  
 


Method 3A Oxygen (O2)/ Carbon Dioxide (CO2) Determination 
Scrubber Stack gas O2 and CO2 concentrations were determined in accordance with USEPA 
Method 3A, 40CFR60, Appendix A. An Ecom analyzer was used to determine the O2 and CO2 
concentrations in the manner specified in the Method. Zero nitrogen (a low ppm pollutant in 
balance nitrogen calibration gases) was introduced during other instrument calibrations to check 
instrument zero. High- and a mid-range % O2 and CO2 levels in balance nitrogen were also 
introduced. Zero and mid-range calibrations were performed using USEPA Protocol gas after 
each test run. A list of calibration gases used and the results of all calibration and other required 
quality assurance checks are found in Appendix H. Copies of the gas cylinder certifications are 
found in Appendix I. This testing met the performance specifications as outlined in the Method. 
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Method 4 Moisture Determination 
Stack gas moisture content was determined using a Method 4 sampling train at each of the two 
test locations. The Scrubber Stack Method 4 sampling train was part of the combined Method 
5/202 sample train.  In this technique, flue gas is drawn through a probe after which moisture is 
condensed through a series of four impingers. The first two impingers were charged with 
approximately 100 mL of deionized, distilled water. Impinger three was left empty and impinger 
four was charged with clean, dried silica gel. The water volumes of the impinger train were 
measured and the silica gel was weighed before and after each test run to determine the mass of 
moisture condensed. 
 
During testing, the sample train was operated in the manner specified in USEPA Method 4. All of 
the data specified in Method 4 (gas volume, delta H, impinger outlet well temperature, etc.) was 
recorded on field data sheets.   
 
All of the equipment used was calibrated in accordance with the specifications of the Method. 
Calibration data are presented in Appendix H. 
 


Method 18 Methane (CH4) and Ethane (C2H6) Determination 
CH4 and C2H6 concentrations were determined in accordance with USEPA Method 18. An SRI 
8610C Gas Chromatograph/Flame Ionization Detector (GC/FID) was used to separate and 
quantify C2H6 and CH4 concentrations present in the source effluent. Effluent gas was captured 
using an integrated tedlar bag sampling system.  
 
The system was calibrated in accordance with the method. A 3-point calibration was conducted 
by triplicate injection of certified CH4 and C2H6 cylinders. The mid-level calibration was injected at 
the end of the sample analysis. All C2H6 values were below the detection limit of the GC/FID 
therefore no C2H6 was subtracted in calculating VOC concentrations.  Calibration and run data 
are presented in Appendix E and copies of gas certifications are presented in Appendix I.  
 


Method 25A Volatile Organic Compounds (VOC) Determination 
The Method 25A sampling and measurement system meets the requirements for stack sampling 
of VOC set forth by the United States Environmental Protection Agency (USEPA). In particular, it 
meets the requirements of USEPA Reference Method 25A, “Determination of Total Gaseous 
Organic Concentration Using a Flame Ionization Analyzer,” 40CFR60, Appendix A. This method 
applies to the measurement of total gaseous organic concentration of hydrocarbons. With this 
method, the gas sample was extracted from the sample location through a heated Teflon sample 
line to the flame ionization detector (FID) analyzer. 
 
The flame ionization detectors (FID) used during this program were Thermo 51i High-
Temperature Hydrocarbon Analyzer. They are highly sensitive FID that provides a direct reading 
of organic vapor concentrations with linear ranges between 0-10 and 0-10,000 ppm by volume. 
The instrument was calibrated using ultra-zero air and propane in air EPA Protocol standards for 
the total hydrocarbon (THC) determination. The calibrations were performed before and after 
sampling with calibration checks performed between each test run. Sample times and locations 
were logged simultaneously on data loggers.  
 
The calibration data are found in Appendix H and copies of the calibration gas cylinder 
certifications are found in Appendix I. 
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3.0 TEST RESULT SUMMARIES 


 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


  


Test 


No. Date


Start 


Time


End 


Time


RTO Inlet 


THC ppm as 


C3H8 (wet)


RTO Inlet 


CH4 ppm as 


C3H8 (wet)


RTO Inlet 


C2H6 ppm 


as C3H8 


(wet)


RTO Inlet 


VOC ppm 


as C3H8 


(wet)


Scrubber 


Stack 


THC ppm as 


C3H8 (wet)


Scrubber 


Stack CH4 


ppm as 


C3H8 (wet)


Scrubber 


Stack C2H6 


ppm as 


C3H8 (wet)


Scrubber 


Stack VOC 


ppm as 


C3H8 (wet)


1 11/15/19 10:33 13:17 497.2 1.2 0.0 496.0 7.9 0.4 0.0 7.5


2 11/18/19 8:51 10:11 599.1 1.2 0.0 597.9 5.8 0.8 0.0 5.0


3 11/18/19 11:22 12:45 523.8 1.2 0.0 522.6 5.5 0.4 0.0 5.1


4 11/18/19 14:40 17:55 642.4 1.4 0.0 641.0 6.8 0.4 0.0 6.4


588.4 1.3 0.0 587.2 6.0 0.5 0.0 5.5


Test 


No. Date


Start 


Time


End 


Time


RTO Inlet 


Flowrate, 


SCFM


RTO Inlet 


THC lb/hr


Scrubber 


Stack 


Flowrate, 


SCFM


Scrubber 


Stack THC 


lb/hr


VOC 


Destruction 


Efficiency, 


%


1 11/15/19 10:33 13:17 66,309 225.4 66,498 3.4 98.5


2 11/18/19 8:51 10:11 56,334 230.8 56,660 1.9 99.2


3 11/18/19 11:22 12:45 56,422 202.0 57,063 2.0 99.0


4 11/18/19 14:40 17:55 56,677 248.9 57,958 2.6 99.0


56,478 227.3 57,227 2.2 99.0


1Averages exclude Run 1 due to abnormal RTO operations


Average1


VOC Summary


Average1


General Iron Industries, Inc.


Chicago, IL


RTO Inlet and Scrubber Stack


A-7







4.0 CERTIFICATION 


MOSTARDI PLATT is pleased to have been of service to General Iron Industries, Inc. If you have 
any questions regarding this test report, please do not hesitate to contact us at 630-993-2100. 
 


CERTIFICATION 
 
As project manager, I hereby certify that this test report represents a true and accurate summary 
of emissions test results and the methodologies employed to obtain those results, and the test 
program was performed in accordance with the methods specified in this test report. 
 
MOSTARDI PLATT 
 
 


 Project Manager 


Richard J. Sollars II  


 
 


 Quality Assurance 


Eric L. Ehlers  
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APPENDICES 
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Appendix A- Plant Operating Data 
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General Iron Industries, Inc. will provide operating data prior to submittal. 
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Appendix B- Test Section Diagrams 
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VOC TRAVERSE FOR ROUND DUCTS 
 
 
 
 


Disturbance


Measurement


Site


Length


> 1/2 Dia.


Length


> 2 Dia.
Disturbance


1


 
 
 
 
 


Job: General Iron Industries, Inc. 
Chicago, IL 
 


Date: November 15 and 18, 2019 


Test Location: RTO Inlet 


Duct Diameter: 4.167 Feet 


Duct Area: 13.64 Square Feet 


No. Points Across Diameter: 1 


No. of Ports: 1 


Port Length: 6.0 Inches 
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VOLUMETRIC FLOW TRAVERSE FOR ROUND DUCTS 
 
 
 
 


1


2


Disturbance


Measurement


Site


Length


> 1/2 Dia.


Length


> 2 Dia.
Disturbance


8


7


6


5


4


3


2


1


5 6 7 8


1 2 3 4


 
 


Job: General Iron Industries, Inc. 
Chicago, IL  


    
Date: November 15 and 18, 2019   


    
Test Location: RTO Inlet   


    
Stack Diameter (Feet): 4.167   


    
Stack Area (Square Feet): 13.64   


    
No. Sample Points Across 


Diameter: 8 
  


    
No. of Ports: 2   


    
Port Length (Inches): 6.0   
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VOC TRAVERSE FOR ROUND DUCTS


Disturbance


Measurement


Site


Length


> 1/2 Dia.


Length


> 2 Dia.
Disturbance


1


Job: General Iron Industries, Inc.
Chicago, IL


Date: November 15 and 18, 2019


Test Location: Scrubber Stack


Duct Diameter: 6.167 Feet


Duct Area: 29.87 Square Feet


No. Points Across Diameter: 1


No. of Ports: 1


Port Length: 6.0 Inches
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VOLUMETRIC FLOW TRAVERSE FOR ROUND DUCTS


2


1


Disturbance


Measurement


Site


Length


> 1/2 Dia.


Length


> 2 Dia.
Disturbance


2


3


4


5


6


7


8


9


10


11


65432


7 8 9 10 12


1


11


1


12


Job: General Iron Industries, Inc. 
Chicago, IL 


Date: November 14, 15, and 18, 2019 


Test Location: Scrubber Stack 


Duct Diameter: 6.167 Feet 


Duct Area: 29.87 Square Feet 


No. Points Across Diameter: 12 


No. of Ports: 2 


Port Length: 6.0 Inches 
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Appendix C - Sample Train Diagrams 
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ATD-001 USEPA Method 2 Rev. 1.1 8/17/2015 


USEPA Method 2 – Type S Pitot Tube Manometer Assembly 
 
 


 


1.90-2.54 cm 
(0.75 -1.0 in.)* 


7.62 cm (3 in.)* 


Temperature 
Sensor 


Manometer 


Leak-Free 
Connections 


*Suggested (Interference Free) 
Pitot tube/ Thermocouple 
Spacing 


G
as


 F
lo


w
 


Flexible 
Tubing 


(0.25 in.) 
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USEPA Method 3 - Integrated Oxygen/Carbon Dioxide Sample Train 
Diagram Utilizing Fyrite Gas Analyzer 
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Probe 


Pump 


Vacuum Gauge 


Rate Meter 


O2 CO2 


Tedlar or 
Kynar Bag 
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USEPA Method 3A - Integrated Oxygen/Carbon Dioxide Sample Train 
Diagram Utilizing ECOM To Measure from Sample Exhaust 


 
 


 
 
 


Vacuum Line 


Air Tight Pump 


Dry 
Gas 


 


Vacuum 
Gauge 


Calibration 
 


ECOM 
Analyze


 


Sample Gas From 
Impinger Train 


Sample Exhaust 
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ATD-032 USEPA Method 4 Rev. 1.1 8/17/2015 


USEPA Method 4- Moisture Content Sample Train Diagram 
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USEPA Method 5/202- Condensable Particulate Matter 
 
 


 


Nozzle 


S-Type Pitot 


Heated Probe Sheath Glass Liner 
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Temperature Sensor 


Filter 
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USEPA Method 18 – Methane and Ethane Using an Integrated Bag Sample


Gas 
Chromatograph/ 


Flame 
Ionization 
Detector 


Hydrogen 
(Fuel) 


Calibration 


Gases 


Tedlar Bag 


Data Acquisition System 
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USEPA Method 25A – Total Gaseous Organic Compound Sample Train 
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(If Necessary) 
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Appendix D- Calculation Nomenclature and Formulas 
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Client: Test Location:


Facility: Date:


Project #:


20.16 %   -  0.00 % x


0.36 %   -  0.00 % x


Cgas = (C - Co)  x         Cma


    Cm  -  Co


where:
Cgas = Effluent gas concentration, dry basis, %
C = Average gas concentration indicated by gas analyzer, dry basis, %
Co = Average of initial and final system calibration bias check responses for the zero gas, %
Cm = Average of initital and final system calibration bias check responses for the upscale calibration gas, %
Cma = Actual concentration of the upscale calibration gas, %


General Iron Industries, Inc. Scrubber Stack


Chicago, IL 11/15/19


Scrubber Stack


Sample Calculations


O2 % (dry)


9.993 % 20.0 %
10.05 %   -  0.00 %


CO2 % (dry)
9.936 %


0.4 %
10.05 %   -  0.00 %


=


=


FT-006 ISO Template V21.3  12/18/18
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MOSTARDI PLATT 
 


Volumetric Air Flow Calculations 
 
 


𝑉𝑉 (𝑠𝑠𝑠) = 17.647 × 𝑉𝑉 × �
�𝑃𝑏𝑏𝑏 + � 𝐷𝐷13.6��


(460 + 𝑇𝑉) � × 𝑌 


 
 


𝑉𝑉 (𝑠𝑠𝑠) = 0.0471 × 𝑉𝑉𝑉 
 
 


𝐵𝑉𝑠 = �
𝑉𝑉 (𝑠𝑠𝑠)


𝑉𝑉 (𝑠𝑠𝑠) + 𝑉𝑉 (𝑠𝑠𝑠)�
 


 
 


𝑀𝑠 = (0.44 × %𝐶𝐶2) + (0.32 × %𝐶2) + [0.28 × (100− %𝐶𝐶2 − %𝐶2)] 
 
 
𝑀𝑠 = 𝑀𝑠 × (1 − 𝐵𝑉𝑠) + (18 × 𝐵𝑉𝑠) 
 
 


𝑉𝑠 = �(𝑇𝑠 + 460)
𝑀𝑠 × 𝑃𝑠


× √𝐷𝑃 × 𝐶𝐶 × 85.49 


 
 
𝐴𝑉𝐴𝑉 = 𝑉𝑠 × 𝐴𝐴𝐴𝐴 (𝑜𝐴 𝑠𝑠𝐴𝑉𝑠 𝑜𝐴 𝑠𝑑𝑉𝑠) × 60 
 
 


𝑆𝑉𝐴𝑉 = 𝐴𝑉𝐴𝑉 × 17.647 × �
𝑃𝑠


(460 + 𝑇𝑠)� 


 
 


𝑆𝑉𝐴ℎ = 𝑆𝑉𝐴𝑉 × 60
𝑉𝑚𝑚
ℎ𝐴


 


 
 
𝐷𝑠𝑉𝐴𝑉 = 𝑆𝑉𝐴𝑉 × (1 − 𝐵𝑉𝑠) 
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MOSTARDI PLATT 
 


Volumetric Flow Nomenclature 
 


A = Cross-sectional area of stack or duct, ft2 


Bws = Water vapor in gas stream, proportion by volume 


Cp = Pitot tube coefficient, dimensionless 


Md = Dry molecular weight of gas, lb/lb-mole 


Ms = Molecular weight of gas, wet basis, lb/lb-mole 


Mw = Molecular weight of water, 18.0 lb/lb-mole 


Pbar = Barometric pressure at testing site, in. Hg 


Pg = Static pressure of gas, in. Hg (in. H2O/13.6) 


DH= Static pressure of gas, in.H2O 


Ps = Absolute pressure of gas, in. Hg = Pbar + Pg 


Pstd = Standard absolute pressure, 29.92 in. Hg 


Acfm = Actual volumetric gas flow rate 


Scfm= Volumetric gas flow rate, corrected to standard conditions 


Dscfm = Standard volumetric flow rate, corrected to dry conditions 


R = Ideal gas constant, 21.85 in. Hg-ft3/°R-lb-mole 


Ts = Average stack gas temperature, °F 


Tm = Average dry gas meter temperature, oF 


Tstd = Standard absolute temperature, 528°R 


vs = Gas velocity, ft/sec 


Vm(std)= Volume of gas sampled, corrected to standard conditions, scf 


Vw(std) = Volume of water vapor in gas sample, corrected to standard conditions, scf 


Vlc= Volume of liquid collected 


Y = Dry gas meter calibration factor 


∆p = Velocity head of gas, in.  H2O 


K1 = 17.647 °R/in. Hg 


%EA = Percent excess air 


%CO2 = Percent carbon dioxide by volume, dry basis 


%O2 = Percent oxygen by volume, dry basis 


%N2 = Percent nitrogen by volume, dry basis 


0.264 = Ratio of O2 to N2 in air, v/v 


0.28 = Molecular weight of N2 or CO, divided by 100 


0.32 = Molecular weight of O2 divided by 100 


0.44 = Molecular weight of CO2 divided by 100 


13.6 = Specific gravity of mercury (Hg) 
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MOSTARDI PLATT 
 


Moisture Calculations 
 


𝑉𝑤𝑤(𝑠𝑠𝑠) =
�𝑉𝑓 − 𝑉𝑖�𝜌𝑤𝑅𝑇𝑠𝑠𝑠


𝑃𝑠𝑠𝑠𝑀𝑤
= 0.04707�𝑉𝑓 − 𝑉𝑖� 


 


𝑉𝑤𝑠𝑤(𝑠𝑠𝑠) =
�𝑊𝑓 −𝑊𝑖�𝜌𝑤𝑅𝑇𝑠𝑠𝑠


𝑃𝑠𝑠𝑠𝑀𝑤
= 0.04715�𝑊𝑓 −𝑊𝑖� 


 


𝑉𝑚(𝑠𝑠𝑠) = 17.64 𝑉𝑚𝑌
𝑃𝑏𝑏𝑏 + ∆𝐻


13.6
𝑇𝑚


 


 


𝐵𝑤𝑠 =
𝑉𝑤𝑤(𝑠𝑠𝑠) + 𝑉𝑤𝑠𝑤(𝑠𝑠𝑠)


𝑉𝑤𝑤(𝑠𝑠𝑠) + 𝑉𝑤𝑠𝑤(𝑠𝑠𝑠) + 𝑉𝑚(𝑠𝑠𝑠)
 


 
 
Where: 
 


Bws = Water vapor in gas stream, proportion by volume 


Mw = Molecular weight of water, 18.015 lb/lb-mole 


Pbar = Barometric pressure at the testing site, in. Hg 


Pstd = Standard absolute pressure, 29.92 in. Hg 


R = Ideal gas constant, 0.048137 (in. Hg)(ft3)/(g-mole)(°R) = 


 [21.8348(in. Hg)(ft3)/(lb-mole)(°R)]/453.592 g-mole/lb-mole 


Tm = Absolute average dry gas meter temperature, °R 


Tstd = Standard absolute temperature, 528 °R 


Vf = Final volume of condenser water, ml 


Vi = Initial volume of condenser water, ml 


Vm = Dry gas volume measured by dry gas meter, dcf 


Vm(std) = Dry gas volume measured by dry gas meter, corrected to standard conditions, scf 


Vwc(std) = Volume of condensed water vapor, corrected to standard conditions, scf 


Vwsg(std) = Volume of water vapor collected in silica gel, corrected to standard conditions, scf 


Wf = Final weight of silica gel, g 


Wi = Initial weight of silica gel, g 


Y = Dry gas meter calibration factor 


∆H = Average pressure exerted on dry gas meter outlet by gas sample bag, in. H2O 


ρw = Density of water, 0.9982 g/ml 


13.6 = Specific gravity of mercury (Hg) 


17.64 = Tstd/Pstd 


0.04707 = ft3/ml  0.04715 = ft3/g 
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MOSTARDI PLATT 
 


Isokinetic Calculation Formulas  
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MOSTARDI PLATT 


Isokinetic Nomenclature 


A = Cross-sectional area of stack or duct, square feet 
An = Cross-sectional area of nozzle, square feet 


Bws = Water vapor in gas stream, by volume 
Ca = Acetone blank residue concentration, g/g 


Cacf = Concentration of particulate matter in gas stream at actual conditions, gr/acf 
Cp = Pitot tube coefficient 
Cs = Concentration of particulate matter in gas stream, dry basis, corrected to standard conditions, gr/dscf 


IKV = Isokinetic sampling variance, must be 90.0 % ≤ IKV ≤ 110.0% 
Md = Dry molecular weight of gas, lb/lb-mole 
Ms = Molecular weight of gas, wet basis, lb/lb-mole 
Mw = Molecular weight of water, 18.0 lb/lb-mole 
ma = Mass of residue of acetone after evaporation, grams 


Pbar = Barometric pressure at testing site, inches mercury 
Pg = Static pressure of gas, inches mercury (inches water/13.6) 
Ps = Absolute pressure of gas, inches mercury = Pbar + Pg 


Pstd = Standard absolute pressure, 29.92 inches mercury 
Qacfm = Actual volumetric gas flow rate, acfm 


Qsd = Dry volumetric gas flow rate corrected to standard conditions, dscfh 
R = Ideal gas constant, 21.85 inches mercury cubic foot/°R-lb-mole 


Tm = Dry gas meter temperature, °R 
Ts = Gas temperature, °R 


Tstd = Absolute temperature, 528°R 
Va = Volume of acetone blank, ml 


Vaw = Volume of acetone used in wash, ml 
Wa = Weight of residue in acetone wash, grams 
mn = Total amount of particulate matter collected, grams 
V1c = Total volume of liquid collected in impingers and silica gel, ml 
Vm = Volume of gas sample as measured by dry gas meter, dcf 


Vm(std) = Volume of gas sample measured by dry gas meter, corrected to standard conditions, dscf 
vs = Gas velocity, ft/sec 


Vw(std) = Volume of water vapor in gas sample, corrected to standard conditions, scf 
Y = Dry gas meter calibration factor 


∆H = Average pressure differential across the orifice meter, inches water 


∆p = Velocity head of gas, inches water 


ρa = Density of acetone, 0.7855 g/ml (average) 


ρw = Density of water, 0.002201 lb/ml 


θ = Total sampling time, minutes 


K1 = 17.647 °R/in. Hg 
K2 = 0.04707 ft


3
/ml 


K4 = 0.09450/100 = 0.000945 


Kp = Pitot tube constant, 85.49 𝑓𝑓
𝑠𝑠𝑠


�(𝑙𝑙 𝑙𝑙⁄ −𝑚𝑚𝑙𝑠)(𝑖𝑖.  𝐻𝐻)
(°𝑅)(𝑖𝑖. 𝐻2𝑂) �


1
2�
 


%EA = Percent excess air 
%CO2 = Percent carbon dioxide by volume, dry basis 


%O2 = Percent oxygen by volume, dry basis 
%CO = Percent carbon monoxide by volume, dry basis 
%N2 = Percent nitrogen by volume, dry basis 


0.264 = Ratio of O2 to N2 in air, v/v 
28 = Molecular weight of N2 or CO 
32 = Molecular weight of O2 
44 = Molecular weight of CO2 


13.6 = Specific gravity of mercury (Hg) 
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MOSTARDI PLATT 
 


ppmv to lb/hr Conversion Calculations 
 
 


1. 
𝑝𝑝𝑝 𝑆𝑆2 × 1.660 × 10−7 =  


𝑙𝑙𝑙 𝑆𝑆2⁄
𝑙𝑠𝑠


 


 


 


𝑙𝑙𝑙 𝑆𝑆2
𝑙𝑠𝑠


×
𝑙𝑠𝑠
𝑝𝑚𝑚


×
60 𝑝𝑚𝑚
ℎ𝑟


=
𝑙𝑙𝑙 𝑆𝑆2
ℎ𝑟


 


 


2. 
𝑝𝑝𝑝 𝑁𝑆𝑥 × 1.194 × 10−7 =  


𝑙𝑙𝑙 𝑁𝑆𝑥2⁄
𝑙𝑠𝑠


 


 


 


𝑙𝑙𝑙 𝑁𝑆𝑥
𝑙𝑠𝑠


×
𝑙𝑠𝑠
𝑝𝑚𝑚


×
60 𝑝𝑚𝑚
ℎ𝑟


=
𝑙𝑙𝑙 𝑁𝑆𝑥
ℎ𝑟


 


 


3. 
𝑝𝑝𝑝 𝐶𝑆 × 7.266 × 10−8 =


𝑙𝑙𝑙 𝐶𝑆⁄
𝑙𝑠𝑠


 


 


 


𝑙𝑙𝑙 𝐶𝑆
𝑙𝑠𝑠


×
𝑙𝑠𝑠
𝑝𝑚𝑚


×
60 𝑝𝑚𝑚
ℎ𝑟


=
𝑙𝑙𝑙 𝐶𝑆
ℎ𝑟


 


 


4. 
𝑝𝑝𝑝 𝐶3𝐻8 × 1.142 × 10−7 =


𝑙𝑙𝑙𝐶3𝐻8
𝑙𝑠𝑠


 


 


 


𝑙𝑙𝑙 𝐶3𝐻8
𝑙𝑠𝑠


×
𝑙𝑠𝑠
𝑝𝑚𝑚


×
60 𝑝𝑚𝑚
ℎ𝑟


=
𝑙𝑙𝑙 𝐶3𝐻8


ℎ𝑟
 


 


5. 
𝑝𝑝𝑝 𝐶𝐻4 × 4.164 × 10−8 =  


𝑙𝑙𝑙 𝐶𝐻4⁄
𝑙𝑠𝑠


 


 


 


𝑙𝑙𝑙 𝐶𝐻4
𝑙𝑠𝑠


×
𝑙𝑠𝑠
𝑝𝑚𝑚


×
60 𝑝𝑚𝑚
ℎ𝑟


=
𝑙𝑙𝑙 𝐶𝐻4
ℎ𝑟


 


 


6. 
𝑝𝑝𝑝 𝑁𝑁𝐻𝐶 𝑎𝑙 𝐶3𝐻8 × 9.3427 × 10−8 =


𝑙𝑙𝑙 𝐶
𝑙𝑠𝑠


 


 


 


𝑙𝑙𝑙 𝐶
𝑙𝑠𝑠


×
𝑙𝑙𝑙𝑙𝑠𝑠
𝑝𝑚𝑚


×
60 𝑝𝑚𝑚
ℎ𝑟


=
𝑙𝑙𝑙 𝐶
ℎ𝑟
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MOSTARDI PLATT 


Volatile Organic Compound Calculations 


Methane ppm as Propane ppm 


CH4P = 
CH4 * RF 


CCOR


Ethane ppm as Propane ppm 


C2H6P = 
C2H6 * RF 


CCOR


NMHC as Propane 


NMHCP =  THC - (CH4P + C2H6P) 


NMHC as Methane 


NMHCM =  NMHCP * CCOR


Where: 


NMHCP = Non-methane/non-ethane hydrocarbons as propane, wet basis, ppm 
NMHCM = Non-methane/non-ethane hydrocarbons as methane, wet basis, ppm 
THC = Total hydrocarbons, wet basis, ppm 
CH4 = Methane gas concentration, wet basis, ppm 
CH4p = Methane gas concentration as propane, wet basis, ppm 
C2H6 = Ethane gas concentration, wet basis, ppm 
C2H6p = Ethane gas concentration as propane, wet basis, ppm 
C3H8 = Propane gas concentration, wet basis, ppm 
RF = Volatile Organic Compound Response Factor 
CCOR = Carbon correction value for volatile organic compounds 
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Appendix E- Laboratory Sample Analysis 
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Mostardi Platt 


Chain-of-Custody Form 


Project Number: M193103 Date Results Required: CH4 and C2H6


Client: General Iron Industries, Inc. TAT Required:


Plant/Test Location: RTO Inlet and Scrubber Stack Project Supervisor: R. Sollars 


P.O. # for Lab Work: 


Sample 


Number 


Sample 


Date 
Sample Point Identification 


# of 


Conts 
Sub Lab 


Analysis 


Required 


Volume, 


mls 


001 11/15/19 Run 1 Inlet Bag 1 N/A M18 


002 11/15/19 Run 1 Stack Bag  1 N/A M18 


003 11/18/19 Run 2 Inlet Bag 1 N/A M18 


004 11/18/19 Run 2 Stack Bag  1 N/A M18 


005 11/18/19 Run 3 Inlet Bag 1 N/A M18 


006 11/18/19 Run 3 Stack Bag  1 N/A M18 


007 11/18/19 Run 4 Inlet Bag 1 N/A M18 


008 11/18/19 Run 4 Stack Bag  1 N/A M18 


Delivered to Lab by:  R. Sollars    


Date/Time: 11/18/19 8:00 p.m. 


Received by:        Date/Time: 


11/19/19 


Processed by:  Date/Time: 


11/21/19 


Laboratory Notes: 
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Client: Analysis Date: 11/21/2019


Facility: Analysis Location: Elmhurst


Test Location: Analyst: BWH 


Project Number:


Method:


Date Samples Received:


11/15/2019 11/18/2019 11/18/2019 11/18/2019


001 003 005 007


UNITS Inlet Run 1 Inlet Run 2 Inlet Run 3 Inlet Run 4


Methane ppmv 3.65 3.59 3.68 4.25


Ethane ppmv 0.00 0.00 0.00 0.00


11/15/2019 11/18/2019 11/18/2019 11/18/2019


002 004 006 008


UNITS Stack Run 1 Stack Run 2 Stack Run 3 Stack Run 4


Methane ppmv 1.10 2.49 1.11 1.13


Ethane ppmv 0.00 0.00 0.00 0.00


General Iron Industries, Inc.


COC Number 


Sampling Date


COC Number 


18


Chicago, IL


RTO Inlet and Scrubber Stack


M193103


11/21/2019


Sampling Date
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Client: General Iron Industries, Inc. Analysis Date: 11/21/2019


Facility: Chicago, IL Analysis Location: Elmhurst


Test Location: RTO Inlet and Scrubber Stack Analyst: BWH 


Project Number: M193103


Method: 18


Date Samples Received: 11/21/2019


Standard ppmv CH4 Area Response Factor Calculated Value ppmv Calibration Average


2.93 4.8599 1.6587 2.91


2.93 4.9208 1.6795 2.94 1.6714


2.93 4.8749 1.6638 2.92


5.934 9.8272 1.6561 5.88 Response Factor Ave


5.934 9.8662 1.6627 5.90 1.6698


5.934 10.0231 1.6891 6.00


8.779 14.4004 1.6403 8.62 R²


8.779 14.8414 1.6906 8.88 0.9990


8.779 14.8156 1.6876 8.86


COC Number Sample Date Sample ID Sample Area ppmv CH4 Run Average ppmv CH4


001 11/15/2019 Inlet Run 1 6.0946 3.65


001 11/15/2019 Inlet Run 1 6.1524 3.68


001 11/15/2019 Inlet Run 1 6.0780 3.64


003 11/18/2019 Inlet Run 2 6.0564 3.62


003 11/18/2019 Inlet Run 2 6.0314 3.61


003 11/18/2019 Inlet Run 2 5.9262 3.55


005 11/18/2019 Inlet Run 3 6.1524 3.68


005 11/18/2019 Inlet Run 3 6.0842 3.64


005 11/18/2019 Inlet Run 3 6.2208 3.72


007 11/18/2019 Inlet Run 4 7.0920 4.24


007 11/18/2019 Inlet Run 4 7.1428 4.27


007 11/18/2019 Inlet Run 4 7.0826 4.24


002 11/15/2019 Stack Run 1 1.8518 1.11


002 11/15/2019 Stack Run 1 1.8190 1.09


002 11/15/2019 Stack Run 1 1.8330 1.10


004 11/18/2019 Stack Run 2 4.1170 2.46


004 11/18/2019 Stack Run 2 4.1009 2.45


004 11/18/2019 Stack Run 2 4.2470 2.54


006 11/18/2019 Stack Run 3 1.8456 1.10


006 11/18/2019 Stack Run 3 1.9222 1.15


006 11/18/2019 Stack Run 3 1.7771 1.06


008 11/18/2019 Stack Run 4 1.8456 1.10


008 11/18/2019 Stack Run 4 1.9222 1.15


008 11/18/2019 Stack Run 4 1.8756 1.12


Standard ppm CH4 Area Calculated Value Average Pre-Post Agreement


10.0195 5.99


10.0502 6.01


10.1572 6.08


Slope of Least Square 


Regression Curve


5.93 6.03 1.72%


2.92


5.93


8.79


3.65


3.59


3.68


2.49


1.11


1.13


4.25


1.10
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Client: General Iron Industries, Inc. Analysis Date: 11/21/2019


Facility: Chicago, IL Analysis Location: Elmhurst


Test Location: RTO Inlet and Scrubber Stack Analyst: BWH 


Project Number: M193103


Method: 18


Date Samples Received: 11/21/2019


Standard ppmv C2H6 Area Response Factor Calculated Value Calibration Average


16.29 48.4579 2.9747 15.46


16.29 47.9782 2.9453 15.30 3.1350


16.29 48.7933 2.9953 15.56


25.74 79.9337 3.1054 25.50 Response Factor Ave


25.74 79.4434 3.0864 25.34 3.0810


25.74 79.9672 3.1067 25.51


42.67 134.3394 3.1483 42.85 R²


42.67 136.0931 3.1894 43.41 0.9998


42.67 135.5771 3.1773 43.25


COC Number Sample Date Sample ID Sample Area ppmv C2H6 Run Average ppmv C2H6


001 11/15/2019 Inlet Run 1 0.0000 0.00


001 11/15/2019 Inlet Run 1 0.0000 0.00


001 11/15/2019 Inlet Run 1 0.0000 0.00


003 11/18/2019 Inlet Run 2 0.0000 0.00


003 11/18/2019 Inlet Run 2 0.0000 0.00


003 11/18/2019 Inlet Run 2 0.0000 0.00


005 11/18/2019 Inlet Run 3 0.0000 0.00


005 11/18/2019 Inlet Run 3 0.0000 0.00


005 11/18/2019 Inlet Run 3 0.0000 0.00


007 11/18/2019 Inlet Run 4 0.0000 0.00


007 11/18/2019 Inlet Run 4 0.0000 0.00


007 11/18/2019 Inlet Run 4 0.0000 0.00


002 11/15/2019 Stack Run 1 0.0000 0.00


002 11/15/2019 Stack Run 1 0.0000 0.00


002 11/15/2019 Stack Run 1 0.0000 0.00


004 11/18/2019 Stack Run 2 0.0000 0.00


004 11/18/2019 Stack Run 2 0.0000 0.00


004 11/18/2019 Stack Run 2 0.0000 0.00


006 11/18/2019 Stack Run 3 0.0000 0.00


006 11/18/2019 Stack Run 3 0.0000 0.00


006 11/18/2019 Stack Run 3 0.0000 0.00


008 11/18/2019 Stack Run 4 0.0000 0.00


008 11/18/2019 Stack Run 4 0.0000 0.00


008 11/18/2019 Stack Run 4 0.0000 0.00


Standard ppm C2H6 Area Calculated Value Average Pre-Post Agreement


79.7794 25.448


81.9408 26.137


81.0566 25.855


15.44


25.45


43.17


0.00


0.00


Slope of Least Square 


Regression Curve


25.74 25.81 1.43%


0.00


0.00


0.00


0.00


0.00


0.00
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Appendix F – Reference Method Test Data (Computerized Sheets) 
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Time THC In ppmv THC Out ppmv


10:33 339.00 3.57


10:34 229.84 2.17


10:35 240.32 5.36


10:36 198.60 5.80


10:37 295.09 5.53


10:38 388.12 16.71


10:39 417.22 3.99


10:40 464.81 2.59


10:41 295.28 5.56


10:42 945.49 3.00


10:43 773.96 15.57


10:44 484.38 8.88


10:45 484.38 8.88


10:46 476.64 3.16


10:47 417.88 14.46


10:48 660.39 6.12


10:49 599.36 2.97


10:50 347.74 13.28


10:51 304.28 4.35


10:52 312.66 2.70


10:53 270.32 17.48


10:54 395.83 5.14


10:55 371.74 3.09


10:56 387.56 15.28


10:57 354.71 4.74


10:58 293.17 3.15


10:59 561.92 15.95


11:00 661.89 5.28


11:01 403.55 3.41


11:02 700.73 12.86 Port Change


11:17 536.59 17.28


11:18 906.04 4.79


11:19 516.47 4.12


11:20 564.30 13.21


11:21 734.47 7.95


11:22 642.54 9.34


11:23 671.77 8.03


11:24 1782.64 9.85 RTO down


11:57 641.10 3.47


11:58 678.59 5.82


11:59 530.06 10.58 RTO down


12:36 279.67 3.85


12:37 236.56 12.02


12:38 277.69 11.56


12:39 334.50 3.26


12:40 184.45 6.56


12:41 296.45 11.41


12:42 351.81 6.99


12:43 262.57 8.37


12:44 210.46 8.37


12:45 276.96 8.37


12:46 294.89 8.37


12:47 220.09 8.37


12:48 573.44 8.37


12:49 541.40 8.37


12:50 858.66 8.26


12:51 1606.43 8.37 RTO down


13:15 445.38 3.59


13:16 453.09 4.75


13:17 843.08 19.91


Average 497.20 7.90


Min 184.45 2.17
Max 1782.64 19.91


M193103


RTO Inlet and Scrubber Stack


Normal


11/15/19


Client:


Facility:


Run 1


Project #:


Test Location:


Operating Condition:


Date:


General Iron Industries, Inc.


Chicago, IL


Mostardi Platt Template Rev. 3/20/13
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Time THC In ppmv THC Out ppmv


8:51 408.08 6.04


8:52 302.82 1.97


8:53 567.66 0.90


8:54 418.45 14.41


8:55 535.03 3.07


8:56 1008.67 1.43


8:57 630.35 6.88


8:58 512.24 2.43


8:59 535.88 1.16


9:00 893.48 14.59


9:01 593.37 2.74


9:02 570.40 1.33


9:03 327.03 4.44


9:04 272.39 1.65


9:05 283.97 0.86


9:06 314.08 14.02


9:07 579.59 2.87


9:08 684.49 1.15


9:09 434.86 18.00


9:10 481.66 2.59


9:11 327.41 1.12


9:12 520.18 8.27


9:13 762.81 3.83


9:14 510.71 1.74


9:15 773.03 33.21


9:16 1450.49 8.18


9:17 1153.67 2.44


9:18 763.20 6.90


9:19 571.70 3.58


9:20 673.29 1.86


9:42 971.26 7.70


9:43 457.48 2.18


9:44 417.87 1.08


9:45 387.10 19.88


9:46 870.30 4.29


9:47 434.50 1.28


9:48 319.41 12.02


9:49 595.99 3.85


9:50 567.14 1.56


9:51 575.10 6.96


9:52 518.34 3.07


9:53 594.18 1.22


9:54 365.46 16.82


9:55 662.12 4.29


9:56 546.99 1.55


9:57 427.90 3.57


9:58 330.58 1.89


9:59 358.60 1.35


10:00 987.56 13.31


10:01 719.23 4.03


10:02 658.39 1.61


10:03 858.15 28.14


10:04 1143.76 4.89


10:05 641.08 1.51


10:06 494.90 6.56


10:07 609.05 2.60


10:08 748.20 1.37


10:09 788.59 11.57


10:10 617.77 2.40


10:11 416.37 0.92


Average 599.10 5.80


Min 272.39 0.86
Max 1450.49 33.21


M193103


RTO Inlet and Scrubber Stack


Normal


11/18/19


Client:


Facility:


Run 2


Project #:


Test Location:


Operating Condition:


Date:


General Iron Industries, Inc.


Chicago, IL


Mostardi Platt Template Rev. 3/20/13
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Time THC In ppmv THC Out ppmv


11:22 200.18 6.46


11:23 352.76 3.84


11:24 344.47 14.44


11:25 529.40 5.79


11:26 767.06 3.70


11:27 481.90 4.82


11:28 252.25 4.56


11:29 419.35 3.72


11:30 733.55 7.35


11:31 473.02 5.42


11:32 767.46 3.90


11:33 403.32 6.36


11:34 320.82 4.68


11:35 286.52 3.21


11:36 322.03 5.25


11:37 353.00 4.49


11:38 521.53 3.31


11:39 542.84 10.55


11:40 910.65 7.11


11:41 585.29 3.20


11:42 507.59 10.55


11:43 580.15 5.96


11:44 528.01 3.08


11:45 503.39 8.37


11:46 659.78 6.28


11:47 1058.02 4.82


11:48 1072.35 8.01


11:49 978.96 6.73


11:50 611.16 3.45


11:51 449.42 20.61


12:16 730.96 3.70


12:17 535.56 1.27


12:18 437.46 7.74


12:19 353.55 4.19


12:20 468.43 1.14


12:21 363.74 6.74


12:22 318.65 2.63


12:23 420.97 0.99


12:24 418.95 6.99


12:25 362.25 1.99


12:26 411.45 1.13


12:27 489.16 6.98


12:28 487.92 2.43


12:29 485.19 0.83


12:30 515.39 11.17


12:31 593.53 2.54


12:32 445.61 0.90


12:33 360.00 10.06


12:34 534.22 4.32


12:35 317.07 1.46


12:36 310.26 7.39


12:37 352.53 2.72


12:38 675.80 1.56


12:39 662.50 14.81


12:40 471.52 3.22


12:41 434.78 1.64


12:42 702.03 9.46


12:43 702.57 5.63


12:44 817.08 2.21


12:45 734.51 9.70


Average 523.80 5.50


Min 200.18 0.83
Max 1072.35 20.61


Client:


Facility:


Project #:


General Iron Industries, Inc.


Chicago, IL


M193103


Run 3


Test Location:


Operating Condition:


Date:


RTO Inlet and Scrubber Stack


Normal


11/18/19


Mostardi Platt Template Rev. 3/20/13
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Time THC In ppmv THC Out ppmv


14:40 615.90 3.55


14:41 480.73 1.57


14:42 846.34 19.53


14:43 689.70 3.84


14:44 857.24 2.07


14:45 1345.82 24.45


14:46 811.18 5.09


14:47 768.42 1.91


14:48 716.54 26.21


14:49 1015.13 9.19


14:50 1840.37 4.37


14:51 1229.12 11.59


14:52 819.70 5.45


14:53 452.10 2.42


14:54 587.43 21.32


14:55 675.99 4.13


14:56 1034.00 2.31


14:57 1166.43 5.13


14:58 523.14 4.07


14:59 431.15 1.95


15:00 453.70 11.48


15:01 407.96 2.63


15:02 876.59 1.92


15:03 1554.82 9.13


15:04 775.04 4.55


15:05 625.89 2.00


15:06 793.30 8.42


15:07 554.00 3.22


15:08 492.54 1.75


15:09 732.07 20.83


17:26 376.44 1.29


17:27 418.15 14.46


17:28 318.16 3.11


17:29 298.33 1.18


17:30 137.05 2.26


17:31 93.63 1.30


17:32 645.35 1.39


17:33 487.04 15.22


17:34 548.23 3.67


17:35 589.60 1.75


17:36 405.06 5.56


17:37 329.12 2.64


17:38 502.07 2.91


17:39 550.82 16.98


17:40 471.79 3.72


17:41 463.26 1.81


17:42 518.18 13.18


17:43 362.45 3.23


17:44 378.49 1.82


17:45 744.13 19.36


17:46 717.97 5.26


17:47 436.86 2.10


17:48 429.61 11.31


17:49 411.03 3.78


17:50 326.23 1.96


17:51 800.82 16.16


17:52 636.00 4.89


17:53 741.64 2.43


17:54 677.35 14.07


17:55 556.24 4.57


Average 642.40 6.80


Min 93.63 1.18
Max 1840.37 26.21


Client:


Facility:


Project #:


General Iron Industries, Inc.


Chicago, IL


M193103


Run 4


Test Location:


Operating Condition:


Date:


RTO Inlet and Scrubber Stack


Normal


11/18/19


Mostardi Platt Template Rev. 3/20/13
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Date: 11/15/2019 Date: 11/18/2019 Date: 11/18/2019 Date: 11/18/2019


Time O2 % (dry) CO2 % (dry) Time O2 % (dry) CO2 % (dry) Time O2 % (dry) CO2 % (dry) Time O2 % (dry) CO2 % (dry)


10:35 20.20 0.30 8:52 13.80 5.10 11:22 20.90 0.10 16:41 20.80 0.20


10:36 20.30 0.30 8:53 19.20 1.40 11:23 20.30 0.40 16:42 20.50 0.40


10:37 20.30 0.30 8:54 20.50 0.70 11:24 20.30 0.40 16:43 20.50 0.40


10:38 20.40 0.30 8:55 20.50 0.60 11:25 20.50 0.30 16:44 20.30 0.50


10:39 20.40 0.30 8:56 20.40 0.60 11:26 20.60 0.30 16:45 20.50 0.40


10:40 20.30 0.40 8:57 20.50 0.60 11:27 20.50 0.30 16:46 20.50 0.40


10:41 20.30 0.40 8:58 20.60 0.50 11:28 20.50 0.40 16:47 20.50 0.40


10:42 20.30 0.40 8:59 20.50 0.40 11:29 20.40 0.40 16:48 20.30 0.70


10:43 20.30 0.40 9:00 20.60 0.40 11:30 20.40 0.40 16:49 20.20 0.80


10:44 20.30 0.40 9:01 20.50 0.60 11:31 20.60 0.30 16:50 20.30 0.50


10:45 20.40 0.40 9:02 20.50 0.40 11:32 20.60 0.30 16:51 20.50 0.40


10:46 20.40 0.30 9:03 20.70 0.30 11:33 20.50 0.30 16:52 20.70 0.30


10:47 20.40 0.30 9:04 20.70 0.30 11:34 20.60 0.30 16:53 20.70 0.40


10:48 20.30 0.30 9:05 20.60 0.30 11:35 20.40 0.40 16:54 20.50 0.40


10:49 20.20 0.40 9:06 20.70 0.30 11:36 20.40 0.40 16:55 20.40 0.50


10:50 20.20 0.40 9:07 20.60 0.40 11:37 20.50 0.30 16:56 20.40 0.50


10:51 20.30 0.30 9:08 20.50 0.40 11:38 20.40 0.40 16:57 20.60 0.40


10:52 20.30 0.30 9:09 20.60 0.40 11:39 20.30 0.40 16:58 20.70 0.30


10:53 20.10 0.40 9:10 20.60 0.40 11:40 20.40 0.40 16:59 20.70 0.30


10:54 20.20 0.40 9:11 20.60 0.40 11:41 20.40 0.40 17:00 20.50 0.40


10:55 20.10 0.40 9:12 20.60 0.30 11:42 20.40 0.40 17:01 20.60 0.40


10:56 20.10 0.40 9:13 20.50 0.40 11:43 20.50 0.30 17:02 20.20 0.70


10:57 20.30 0.30 9:14 20.40 0.40 11:44 20.50 0.40 17:03 20.50 0.40


10:58 20.20 0.40 9:15 20.60 0.40 11:45 20.20 0.50 17:04 20.60 0.40


10:59 20.00 0.40 9:16 20.50 0.40 11:46 20.20 0.50 17:05 20.60 0.40


9:17 20.30 0.60 11:47 20.20 0.40 17:06 20.50 0.40


9:18 20.40 0.60 11:48 20.40 0.30 17:07 20.60 0.40


9:19 20.50 0.40 11:49 20.50 0.20 17:08 20.60 0.40


9:20 20.60 0.40 11:50 20.30 0.40 17:09 20.60 0.40


11:04 20.40 0.30 11:51 20.30 0.40 17:10 20.70 0.40


11:05 20.50 0.30 11:52 20.50 0.30


11:06 20.50 0.30 9:43 20.60 0.30


11:07 20.40 0.40 9:44 20.70 0.30 17:27 19.60 1.10


11:08 20.30 0.40 9:45 20.40 0.40 12:17 20.20 0.30 17:28 20.40 0.50


11:09 20.30 0.40 9:46 20.50 0.30 12:18 20.30 0.30 17:29 20.70 0.40


11:10 20.34 0.30 9:47 20.60 0.30 12:19 20.50 0.20 17:30 20.60 0.40


11:11 20.40 0.30 9:48 20.30 0.50 12:20 20.40 0.30 17:31 20.60 0.40


11:12 20.30 0.30 9:49 20.50 0.30 12:21 20.30 0.30 17:32 20.60 0.40


11:13 20.80 0.40 9:50 20.50 0.30 12:22 20.30 0.30 17:33 20.50 0.40


11:14 20.50 0.40 9:51 20.40 0.40 12:23 20.20 0.40 17:34 20.50 0.40


11:15 20.40 0.40 9:52 20.50 0.30 12:24 20.30 0.30 17:35 20.60 0.40


11:16 20.40 0.40 9:53 20.50 0.30 12:25 20.40 0.30 17:36 20.50 0.40


11:17 20.30 0.40 9:54 20.30 0.40 12:26 20.20 0.40 17:37 20.60 0.40


11:18 20.10 0.30 9:55 20.50 0.30 12:27 20.20 0.30 17:38 20.70 0.30


11:19 20.10 0.40 9:56 20.60 0.30 12:28 20.30 0.40 17:39 20.60 0.40


11:20 19.90 0.50 9:57 20.50 0.30 12:29 20.10 0.40 17:40 20.50 0.40


11:21 20.10 0.40 9:58 20.50 0.30 12:30 20.30 0.30 17:41 20.60 0.40


11:22 20.40 0.20 9:59 20.20 0.60 12:31 20.40 0.30 17:42 20.50 0.40


11:23 19.90 0.60 10:00 20.30 0.40 12:32 20.20 0.40 17:43 20.60 0.40


11:24 19.90 0.50 10:01 20.40 0.40 12:33 20.30 0.30 17:44 20.60 0.40


11:25 20.40 0.20 10:02 20.40 0.40 12:34 20.30 0.30 17:45 20.40 0.50


10:03 20.20 0.60 12:35 20.20 0.40 17:46 20.60 0.40


10:04 20.40 0.40 12:36 20.20 0.40 17:47 20.50 0.40


11:58 20.00 0.40 10:05 20.40 0.30 12:37 20.30 0.30 17:48 20.40 0.40


11:59 19.90 0.40 10:06 20.30 0.40 12:38 20.20 0.30 17:49 20.60 0.30


12:00 20.20 0.20 10:07 20.40 0.40 12:39 20.20 0.30 17:50 20.50 0.40


10:08 20.40 0.40 12:40 20.20 0.40 17:51 20.40 0.50


10:09 20.30 0.50 12:41 20.10 0.40 17:52 20.40 0.50


12:37 19.90 0.40 10:10 20.40 0.30 12:42 20.10 0.40 17:53 20.40 0.50


12:38 19.80 0.40 12:43 20.20 0.30 17:54 20.40 0.50


12:39 19.90 0.40 17:55 20.50 0.40


12:40 19.80 0.40 17:56 20.60 0.40


12:41 20.00 0.30


12:42 19.90 0.40 9:44 20.70 0.30


12:43 19.70 0.40 9:45 20.40 0.40


12:44 20.00 0.30 9:46 20.50 0.30


12:45 20.00 0.30 9:47 20.60 0.30


12:46 19.80 0.40 9:48 20.30 0.50


12:47 19.90 0.40 9:49 20.50 0.30


12:48 19.90 0.40 9:50 20.50 0.30


12:49 19.90 0.40 9:51 20.40 0.40


12:50 19.90 0.40 9:52 20.50 0.30


12:51 19.90 0.40 9:53 20.50 0.30


12:52 19.90 0.40 9:54 20.30 0.40


12:53 19.90 0.40 9:55 20.50 0.30


9:56 20.60 0.30


9:57 20.50 0.30


9:58 20.50 0.30


9:59 20.20 0.60


10:00 20.30 0.40


10:01 20.40 0.40


10:02 20.40 0.40


10:03 20.20 0.60


10:04 20.40 0.40


10:05 20.40 0.30


10:06 20.30 0.40


10:07 20.40 0.40


10:08 20.40 0.40


10:09 20.30 0.50


10:10 20.40 0.30


13:15 20.00 0.30


13:16 20.00 0.30


13:17 20.00 0.40


13:18 20.00 0.30


13:19 20.00 0.40


0.55 20.16 0.36 Average 20.37 0.46 Average 20.35 0.34 Average 20.51 0.43


Min 19.70 0.20 Min 13.80 0.30 Min 20.10 0.10 Min 19.60 0.20


Max 20.80 0.60 Max 20.70 5.10 Max 20.90 0.50 Max 20.80 1.10


Run 1 Run 2 Run 3 Run 4


M193103Project #:


Client: General Iron Industries, Inc.


Facility: Chicago, IL


Scrubber StackTest Location:


FT-006 ISO Template V21.3  12/18/18


A-44







Client:


Facility:


Test Location:


Project #:


Test Method:


Test Engineer:


Test Technician:


R1 R2 R3 R4


Temp ID: CM2 CM2 CM2 CM2


Meter ID: CM2 CM2 CM2 CM2


Pitot ID: 569A 569A 569A 509A


Filter ID: 14068 14015 14338 14016


Filter Pre-Weight (grams): 0.40702 0.46113 0.46407


Nozzle Diameter (Inches): 0.246 0.246 0.246 0.246


Meter Calibration Date: 11/4/2019 11/4/2019 11/4/2019 11/4/2019


Meter Calibration Factor (Y): 1.011 1.011 1.011 1.011


Meter Orifice Setting (Delta H): 1.883 1.883 1.883 1.883


Nozzle Kit ID Number and Material: Teflon Kit #6 Teflon Kit #6 Teflon Kit #6 Teflon Kit #6


Pitot Tube Coefficient:


Probe Length (Feet):


Probe Liner Material:


Sample Plane:


Port Length (Inches):


Port Size (Diameter, Inches):


Port Type:


Duct Shape:


Diameter (Feet):


Duct Area (Square Feet):


Upstream Diameters:


Downstream Diameters:


Number of Ports Sampled:


Number of Points per Port:


Minutes per Point:


Minutes per Reading:


Total Number of Traverse Points:


Test Length (Minutes):


Train Type:


Source Condition:


Diluent Model/Serial Number:


Moisture Balance ID:


# of Runs


Glass


JRK


MAK1/KJB


24


Nipple


General Iron Industries, Inc.


Chicago, IL


Scrubber Stack


M193103


5/202


2.5


2.5


12


3.00


0.840


7.0


2.0


60


Anderson Box


Normal


4


Servomex 01440D1/3934


S10-82


Horizontal


Circular


2


6.167


1.4


6.00


29.870


FT-006 ISO Template V21.3  12/18/18


A-45







Client: General Iron Industries, Inc.


Facility: Chicago, IL


Test Location: Scrubber Stack


Normal


1.44 in. H2O 0.30 in. H2O


43.4 °F 29.69 in. Hg. abs.


0.675 in. H2O 0.36 %


100.7 °F 20.16 %


42.130 ft
3


79.48 %


44.464 dscf 28.864 lb/lb mole


3.471 wscf 28.136 lb/lb mole


108.2 %I --- %


Heat Input, mmBtu/hr 39.707 fps


60.00 in mins. 71,164 acfm


0.246 in inches 62,043 dscfm


29.67 in Hg 66,498 scfm


14068 Calculated Fo: 2.06


0.40702 Fo Validity: #N/A


1727.1 ml 251.4 grams


1776.7 ml 275.5 grams


49.6 ml 24.1 grams


73.7 0.072 0.067


Velocity Orifice Actual Stack Probe Filter Impinger


Port- Clock Head ∆p ∆H Meter Vol. Temp Inlet Outlet Temp Exit Temp Exit Temp


Point No. Time in. H2O in. H2O ft
3


°F °F °F
o
F


o
F


o
F


1-1 10:33:00 0.36 1.10 80.845 98 39 40 265 255 38


1-2 10:35:30 0.35 1.10 82.251 99 39 39 265 261 38


1-3 10:38:00 0.40 1.30 83.640 98 39 40 265 263 40


1-4 10:40:30 0.43 1.40 85.120 98 40 40 265 265 42


1-5 10:43:00 0.45 1.40 86.660 97 40 39 265 265 44


1-6 10:45:30 0.40 1.30 88.220 103 41 40 265 266 47


1-7 10:48:00 0.41 1.30 89.690 100 42 40 265 266 48


1-8 10:50:30 0.46 1.50 91.200 99 42 40 265 264 51


1-9 10:53:00 0.51 1.60 92.790 99 44 41 265 265 53


1-10 10:55:30 0.51 1.60 94.470 100 44 41 265 266 55


1-11 10:58:00 0.53 1.70 96.150 100 45 41 265 265 57


1-12 11:00:30 0.51 1.60 97.860 102 45 42 265 265 58


11:03:00 99.530


2-1 11:17:00 0.55 1.70 99.530 106 43 43 265 263 38


2-2 11:19:30 0.57 1.80 101.270 99 43 43 265 264 40


2-3 11:22:00 0.56 1.70 103.050 99 43 43 265 264 41


2-4 11:24:30 0.56 1.80 104.810 100 43 42 265 265 42


11:25:00 105.050


2-4 11:57:00 0.49 1.50 105.050 104 43 42 265 265 37


2-5 11:59:00 0.54 1.70 106.690 91 45 44 265 265 40


12:00:00 109.200


2-5 12:36:00 0.45 1.40 109.200 103 46 46 265 264 39


2-6 12:37:30 0.45 1.40 110.790 105 46 46 265 264 40


2-7 12:40:00 0.44 1.40 112.370 110 47 46 265 266 45


2-8 12:42:30 0.43 1.40 113.920 104 47 46 265 266 46


2-9 12:45:00 0.41 1.30 115.480 101 47 46 265 266 49


2-10 12:47:30 0.38 1.20 116.990 104 47 46 265 264 54


2-11 12:50:00 0.39 1.20 118.450 104 48 47 265 263 54


12:52:00 119.930


2-11 13:15:00 0.40 1.30 119.930 98 48 47 264 264 38


2-12 13:15:30 0.42 1.30 121.450 99 48 47 264 265 37


13:18:00 122.975


Total 1:00:00 42.130 43.9 42.9


Average 1.44 100.7 43.4


Min 1.10 91.0 39.0


Max 1.80 110.0 48.0


Silica Initial Wt.


Test Length:


Nozzle Diameter:


Volumetric Flow:


Isokinetic Variance:


Filter Pre Weight (grams):


Gas Velocity, Vs:


Initial Impinger Content:


Excess Air:


Volumetric Flow:


MOISTURE DETERMINATION


Volumetric Flow:


Supersaturation Value, Bws:


Silica Final Wt.


Barometric Pressure:


Filter ID:


Carbon Dioxide:


Gas Weight wet, Ms:


Gas Weight dry, Md:


∆H:


DRY GAS METER CONDITIONS


Stack Temperature, Ts:


Meter Temperature, Tm:


Moisture, Bws:


Silica Difference:


Total Water Gain:


Final Impinger Content:


Meter Temp


Impinger Difference:


Start Time:


Meter Volume, Vwstd:


Source Condition:


Nitrogen:


STACK CONDITIONS


Static Pressure


Sqrt ∆P:


End Time:


Oxygen:


Date:


Heat Input, mmBtu/hr


Meter Volume, Vm:


Meter Volume, Vmstd:


Run 1-Method 5/202


10:33


11/15/19


13:18


Flue Pressure (Ps):


FT-006 ISO Template V21.3  12/18/18


A-46







Client: General Iron Industries, Inc. 11/15/2019


Facility: Chicago, IL


Test Location: Scrubber Stack


Project #: M193103


Date: 11/15/2019 250.2


Test Method: 5/202


500.2


Weighed/Measured By: TER


Balance ID: S10-82 750.2


IMPINGER FINAL INITIAL GAIN


CONTENTS MLS / GRAMS MLS / GRAMS MLS / GRAMS


Empty 419.3 418.4 0.9


Empty 604.5 573.3 31.2


DI Water 752.9 735.4 17.5


Silica Gel 275.5 251.4 24.1


1,776.7 1,727.1 49.6


Liquid Final Liquid Initial Liquid Gain


275.5 251.4 24.1


Silica Final Silica Initial Silica Gain


Scale Calibration Check (see QS-6.05C for procedure)


must be within ± 0.5g of certified mass


250 grams:


500 grams:


750 grams:


IMPINGER WEIGHT SHEET - RUN 1


Scale Calibration Check Date:


FT-006 ISO Template V21.3  12/18/18
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Client: General Iron Industries, Inc.


Facility: Chicago, IL


Test Location: Scrubber Stack


Normal


1.15 In. H2O 0.30 in. H2O


55.0 °F 29.18 in. Hg. abs.


0.580 In. H2O 0.50 %


100.6 °F 20.20 %


34.903 ft
3


79.3 %


35.358 dscf 28.888 lb/lb mole


2.732 wscf 28.159 lb/lb mole


100.9 %I --- %


Heat Input, mmBtu/hr 34.414 fps


60.00 in mins. 61,678 acfm


0.246 in inches 52,864 dscfm


29.16 in Hg 56,660 scfm


14015 Calculated Fo: 1.40


0.46113 Fo Validity: #N/A


1703.0 ml 841.4 grams


1725.9 ml 876.5 grams


22.9 ml 35.1 grams


58.0 0.072 0.067


Velocity Orifice Actual Stack Probe Filter Impinger


Port- Clock Head ∆p ∆H Meter Vol. Temp Inlet Outlet Temp Exit Temp Exit Temp


Point No. Time in. H2O in. H2O ft
3


°F °F °F
o
F


o
F


o
F


1-1 8:51:00 0.43 1.50 23.400 98 52 51 265 265 42


1-2 8:53:30 0.43 1.50 25.040 98 52 51 265 264 46


1-3 8:56:00 0.35 1.20 26.680 100 52 51 265 264 49


1-4 8:58:30 0.35 1.20 28.160 101 52 51 265 266 50


1-5 9:01:00 0.36 1.20 29.630 100 53 51 266 265 52


1-6 9:03:30 0.37 1.30 31.120 99 51 51 265 265 54


1-7 9:06:00 0.35 1.20 32.640 99 55 51 264 265 56


1-8 9:08:30 0.33 1.10 34.120 98 56 51 265 265 59


1-9 9:11:00 0.32 1.10 35.580 103 56 52 265 265 60


1-10 9:13:30 0.30 1.00 36.960 102 57 53 265 265 61


1-11 9:16:00 0.29 1.00 38.340 100 56 52 265 265 62


1-12 9:18:30 0.30 1.00 39.680 99 56 52 265 264 59


9:21:00 41.050


2-1 9:42:00 0.33 1.10 41.267 98 56 54 265 265 44


2-2 9:44:30 0.36 1.20 42.730 99 57 54 263 266 54


2-3 9:47:00 0.35 1.20 44.230 106 58 54 265 265 57


2-4 9:49:30 0.34 1.20 45.700 103 58 54 265 265 58


2-5 9:52:00 0.33 1.10 47.170 100 58 54 265 263 59


2-6 9:54:30 0.33 1.10 48.610 101 59 55 265 266 62


2-7 9:57:00 0.32 1.10 50.050 100 59 55 265 265 61


2-8 9:59:30 0.32 1.10 51.470 102 60 57 265 265 61


2-9 10:02:00 0.31 1.10 52.900 101 60 57 265 265 61


2-10 10:04:30 0.32 1.10 54.310 101 61 59 266 264 61


2-11 10:07:00 0.31 1.10 55.740 102 61 56 265 265 61


2-12 10:09:30 0.30 1.00 57.130 104 61 60 265 264 62


10:12:00 58.520


Total 1:00:00 34.903 56.5 53.6


Average 1.15 100.6 55.0


Min 1.00 98.0 51.0


Max 1.50 106.0 61.0


10:12


Stack Temperature, Ts:


Isokinetic Variance:


Meter Volume, Vwstd: Gas Weight wet, Ms:


Meter Volume, Vm: Nitrogen:


Heat Input, mmBtu/hr Gas Velocity, Vs:


Date:


Start Time:


End Time:


Meter Temperature, Tm: Flue Pressure (Ps):


Source Condition:


DRY GAS METER CONDITIONS


Silica Difference:


Initial Impinger Content:


Barometric Pressure:


Volumetric Flow:Nozzle Diameter:


Volumetric Flow:


Run 2-Method 5/202


11/18/19


8:51


Meter Volume, Vmstd:


Static Pressure∆H:


Sqrt ∆P:


Gas Weight dry, Md:


Oxygen:


STACK CONDITIONS


Meter Temp


Volumetric Flow:


Test Length:


Filter ID:


Silica Initial Wt.


Total Water Gain: Moisture, Bws:


Filter Pre Weight (grams):


Final Impinger Content:


Supersaturation Value, Bws:


Carbon Dioxide:


Excess Air:


Silica Final Wt.


MOISTURE DETERMINATION


Impinger Difference:


FT-006 ISO Template V21.3  12/18/18


A-48







Client: General Iron Industries, Inc. 11/18/2019


Facility: Chicago, IL


Test Location: Scrubber Stack


Project #: M193103


Date: 11/18/2019 250.1


Test Method: 5/202


500.1


Weighed/Measured By: RICHS


Balance ID: S10-82 750.2


IMPINGER FINAL INITIAL GAIN


CONTENTS MLS / GRAMS MLS / GRAMS MLS / GRAMS


Empty 421.4 419.8 1.6


Empty 545.8 533.8 12.0


DI Water 758.7 749.4 9.3


Silica Gel 876.5 841.4 35.1


1,725.9 1,703.0 22.9


Liquid Final Liquid Initial Liquid Gain


876.5 841.4 35.1


Silica Final Silica Initial Silica Gain


750 grams:


Scale Calibration Check (see QS-6.05C for procedure)


IMPINGER WEIGHT SHEET - RUN 2


Scale Calibration Check Date:


must be within ± 0.5g of certified mass


250 grams:


500 grams:


FT-006 ISO Template V21.3  12/18/18
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Client: General Iron Industries, Inc.


Facility: Chicago, IL


Test Location: Scrubber Stack


Normal


1.17 In. H2O 0.30 in. H2O


56.3 °F 29.18 in. Hg. abs.


0.585 In. H2O 0.30 %


103.3 °F 20.20 %


35.179 ft
3


79.5 %


35.553 dscf 28.856 lb/lb mole


2.755 wscf 28.075 lb/lb mole


101.3 %I --- %


Heat Input, mmBtu/hr 34.827 fps


60.00 in mins. 62,417 acfm


0.246 in inches 52,959 dscfm


29.16 in Hg 57,063 scfm


14338 Calculated Fo: 2.33


0.46407 Fo Validity: #N/A


1657.8 ml 833.7 grams


1698.2 ml 851.8 grams


40.4 ml 18.1 grams


58.5 0.072 0.073


Velocity Orifice Actual Stack Probe Filter Impinger


Port- Clock Head ∆p ∆H Meter Vol. Temp Inlet Outlet Temp Exit Temp Exit Temp


Point No. Time in. H2O in. H2O ft
3


°F °F °F
o
F


o
F


o
F


1-1 11:22:00 0.38 1.30 59.190 102 54 53 265 265 41


1-2 11:24:30 0.37 1.30 60.730 100 53 53 265 265 45


1-3 11:27:00 0.37 1.30 62.260 105 54 53 265 262 49


1-4 11:29:30 0.36 1.20 63.790 102 55 53 265 266 54


1-5 11:32:00 0.35 1.20 65.260 100 55 53 266 264 56


1-6 11:34:30 0.36 1.20 66.740 106 56 53 265 265 59


1-7 11:37:00 0.36 1.20 68.250 101 57 54 265 264 61


1-8 11:39:30 0.36 1.20 69.740 106 57 54 265 265 60


1-9 11:42:00 0.35 1.20 71.250 103 58 54 265 264 62


1-10 11:44:30 0.35 1.20 72.730 103 59 54 266 265 64


1-11 11:47:00 0.35 1.20 74.220 106 61 55 265 265 65


1-12 11:49:30 0.34 1.20 75.670 102 61 55 265 265 66


11:52:00 77.160


2-1 12:16:00 0.37 1.30 77.316 99 57 56 265 264 41


2-2 12:18:30 0.35 1.20 78.850 103 58 56 264 265 42


2-3 12:21:00 0.34 1.20 80.350 102 58 56 265 266 43


2-4 12:23:30 0.34 1.20 81.810 102 57 56 265 266 44


2-5 12:26:00 0.33 1.10 83.260 101 57 56 266 266 47


2-6 12:28:30 0.33 1.10 84.710 109 57 56 265 264 48


2-7 12:31:00 0.33 1.10 86.160 104 58 56 265 264 49


2-8 12:33:30 0.32 1.10 87.580 102 58 57 265 265 50


2-9 12:36:00 0.32 1.10 89.010 103 59 57 265 265 51


2-10 12:38:30 0.30 1.00 90.440 103 60 57 265 266 50


2-11 12:41:00 0.30 1.00 91.800 110 61 57 265 265 52


2-12 12:43:30 0.29 1.00 93.180 105 61 57 265 265 51


12:46:00 94.525


Total 1:00:00 35.179 57.5 55.0


Average 1.17 103.3 56.3


Min 1.00 99.0 53.0


Max 1.30 110.0 61.0


Meter Temp


Barometric Pressure:


Filter ID:


MOISTURE DETERMINATION


Moisture, Bws:Total Water Gain:


Final Impinger Content:


Impinger Difference:


Supersaturation Value, Bws:


Sqrt ∆P:


Nozzle Diameter:


Isokinetic Variance:


Filter Pre Weight (grams):


Initial Impinger Content:


Volumetric Flow:


Volumetric Flow:


Oxygen:


Carbon Dioxide:


Heat Input, mmBtu/hr


STACK CONDITIONS


Silica Final Wt.


Silica Difference:


Silica Initial Wt.


Excess Air:


Volumetric Flow:


Nitrogen:


Meter Temperature, Tm:


DRY GAS METER CONDITIONS


Date:


Start Time:


Source Condition:


Meter Volume, Vmstd:


End Time:


Static Pressure


Flue Pressure (Ps):


Meter Volume, Vm:


Test Length:


Meter Volume, Vwstd:


Gas Weight dry, Md:


Gas Weight wet, Ms:


Gas Velocity, Vs:


Run 3-Method 5/202


11/18/19


11:22


12:46


∆H:


Stack Temperature, Ts:


FT-006 ISO Template V21.3  12/18/18


A-50







Client: General Iron Industries, Inc. 11/18/2019


Facility: Chicago, IL


Test Location: Scrubber Stack


Project #: M193103


Date: 11/18/2019 250.1


Test Method: 5/202


500.1


Weighed/Measured By: SWB


Balance ID: S10-82 750.2


IMPINGER FINAL INITIAL GAIN


CONTENTS MLS / GRAMS MLS / GRAMS MLS / GRAMS


Empty 422.5 410.6 11.9


Empty 592.3 578.0 14.3


DI Water 683.4 669.2 14.2


Silica Gel 851.8 833.7 18.1


1,698.2 1,657.8 40.4


Liquid Final Liquid Initial Liquid Gain


851.8 833.7 18.1


Silica Final Silica Initial Silica Gain


250 grams:


500 grams:


750 grams:


Scale Calibration Check (see QS-6.05C for procedure)


IMPINGER WEIGHT SHEET - RUN 3


Scale Calibration Check Date:


must be within ± 0.5g of certified mass


FT-006 ISO Template V21.3  12/18/18


A-51







Client: General Iron Industries, Inc.


Facility: Chicago, IL


Test Location: Scrubber Stack


Normal


1.21 In. H2O 0.30 in. H2O


53.5 °F 29.18 in. Hg. abs.


0.597 In. H2O 0.40 %


104.1 °F 20.40 %


35.672 ft
3


79.2 %


36.253 dscf 28.880 lb/lb mole


2.063 wscf 28.294 lb/lb mole


99.8 %I --- %


Heat Input, mmBtu/hr 35.423 fps


60.00 in mins. 63,485 acfm


0.246 in inches 54,837 dscfm


29.16 in Hg 57,958 scfm


14016 Calculated Fo: 1.25


Fo Validity: #N/A


1701.8 ml 876.5 grams


1730.4 ml 891.7 grams


28.6 ml 15.2 grams


43.8 0.054 0.075


Velocity Orifice Actual Stack Probe Filter Impinger


Port- Clock Head ∆p ∆H Meter Vol. Temp Inlet Outlet Temp Exit Temp Exit Temp


Point No. Time in. H2O in. H2O ft
3


°F °F °F
o
F


o
F


o
F


1-1 16:40:00 0.36 1.20 0.000 104 53 52 265 265 42


1-2 16:42:30 0.33 1.10 1.500 103 53 52 265 264 47


1-3 16:45:00 0.34 1.10 2.940 100 54 52 265 264 47


1-4 16:47:30 0.35 1.20 4.380 101 53 52 264 265 49


1-5 16:50:00 0.35 1.20 5.860 108 53 52 265 265 51


1-6 16:52:30 0.36 1.20 7.330 106 54 52 265 265 56


1-7 16:55:00 0.36 1.20 8.820 104 54 52 265 265 56


1-8 16:57:30 0.36 1.20 10.310 102 55 52 265 265 58


1-9 17:00:00 0.38 1.30 11.820 103 55 52 265 265 60


1-10 17:02:30 0.36 1.20 13.360 102 55 52 265 265 61


1-11 17:05:00 0.35 1.20 14.850 107 56 52 265 265 60


1-12 17:07:30 0.34 1.20 16.310 109 56 52 265 266 61


17:10:00 17.750


2-1 17:26:00 0.37 1.30 18.128 105 54 52 265 265 43


2-2 17:28:30 0.36 1.20 19.660 103 55 52 265 264 51


2-3 17:31:00 0.37 1.30 21.140 99 56 52 265 265 55


2-4 17:33:30 0.36 1.20 22.680 101 56 52 265 265 57


2-5 17:36:00 0.37 1.30 24.160 104 55 53 265 266 61


2-6 17:38:30 0.37 1.30 25.690 105 55 52 265 265 60


2-7 17:41:00 0.35 1.20 27.200 109 55 53 265 266 61


2-8 17:43:30 0.35 1.20 28.660 105 55 53 265 265 63


2-9 17:46:00 0.36 1.20 30.150 104 55 53 265 265 63


2-10 17:48:30 0.36 1.20 31.650 109 55 53 265 263 62


2-11 17:51:00 0.35 1.20 33.130 104 55 53 262 264 61


2-12 17:53:30 0.34 1.20 34.610 101 55 53 265 265 58


17:56:00 36.050


Total 1:00:00 35.672 54.7 52.3


Average 1.21 104.1 53.5


Min 1.10 99.0 52.0


Max 1.30 109.0 56.0


Filter Pre Weight (grams):


Source Condition:


∆H: Static Pressure


Nozzle Diameter:


Meter Volume, Vwstd: Gas Weight wet, Ms:


Carbon Dioxide:


Stack Temperature, Ts:


Total Water Gain: Moisture, Bws: Supersaturation Value, Bws:


Final Impinger Content: Silica Final Wt.


Impinger Difference: Silica Difference:


Barometric Pressure:


Run 4-Method 5/202


11/18/19


16:40


Gas Weight dry, Md:


Nitrogen:


Date:


Start Time:


End Time:


Meter Temperature, Tm:


Sqrt ∆P:


Meter Volume, Vm:


Isokinetic Variance:


Meter Volume, Vmstd:


DRY GAS METER CONDITIONS STACK CONDITIONS


Flue Pressure (Ps):


Excess Air:


Volumetric Flow:


Meter Temp


17:56


Oxygen:


Gas Velocity, Vs:


Volumetric Flow:


Filter ID:


MOISTURE DETERMINATION


Volumetric Flow:


Test Length:


Heat Input, mmBtu/hr


Initial Impinger Content: Silica Initial Wt.


FT-006 ISO Template V21.3  12/18/18


A-52







Client: General Iron Industries, Inc. 11/18/2019


Facility: Chicago, IL


Test Location: Scrubber Stack


Project #: M193103


Date: 11/18/2019 250.1


Test Method: 5/202


500.1


Weighed/Measured By: SWB


Balance ID: S10-82 750.2


IMPINGER FINAL INITIAL GAIN


CONTENTS MLS / GRAMS MLS / GRAMS MLS / GRAMS


Empty 412.6 407.2 5.4


Empty 543.1 536.0 7.1


DI Water 774.7 758.6 16.1


Silica Gel 891.7 876.5 15.2


1,730.4 1,701.8 28.6


Liquid Final Liquid Initial Liquid Gain


891.7 876.5 15.2


Silica Final Silica Initial Silica Gain


Scale Calibration Check (see QS-6.05C for procedure)


250 grams:


750 grams:


IMPINGER WEIGHT SHEET - RUN 4


500 grams:


must be within ± 0.5g of certified mass


Scale Calibration Check Date:


FT-006 ISO Template V21.3  12/18/18


A-53







Client:


Facility:


Test Location:


Project #:


Test Method:


Test Engineer:


Test Technician:


Temp ID:


Meter ID:


Pitot ID:


Pitot Type:


Pitot Tube Coefficient:


Probe Length: ft


Sample Plane:


Port Length: in.


Port Size (diameter): in.


Port Type:


Duct Shape:


Diameter: ft


Duct Area: Sq. Ft.


Upstream Diameters:


Downstream Diameters:


Number of Ports Sampled:


Number of Points per Port:


Total Number of Traverse Points:


Operating Level:


Moisture Balance ID:


2.630


2


8


S10-82


0.840


6.0


CM17


148A


Normal


3.00


Nipple


Circular


S-Type


General Iron Industries, Inc.


Chicago, IL


RTO Inlet


M193103


2


BVG


13.64


8.150


16


4.167


CMB/CMT


CM17


Horizontal


6.00


FT-004 MP Pitot V7.0  4/28/17


A-54







Project Number: Operating Level: Normal


Client: Run No.: 


Facility: Test Date:


Test Location: Start Time:


Pitot ID: End Time:


Pitot Coefficient: Test Engineer: BVG Test Tech: CMB/CMT


Probe Length, Feet: Port Length, Inches:


DP Sqrt. Temp Velocity DP Sqrt. Temp Velocity


Port Point (in. H2O) DP (
o
F) (V) Port Point (in. H2O) DP (


o
F) (V)


A 1 1.90 1.3784 76.0 77.05 B 1 2.10 1.4491 77.0 81.08


A 2 1.80 1.3416 76.0 74.99 B 2 2.20 1.4832 78.0 83.06


A 3 2.00 1.4142 74.0 78.90 B 3 2.20 1.4832 78.0 83.06


A 4 2.00 1.4142 75.0 78.98 B 4 2.20 1.4832 78.0 83.06


A 5 2.20 1.4832 76.0 82.91 B 5 1.90 1.3784 81.0 77.41


A 6 2.20 1.4832 76.0 82.91 B 6 1.90 1.3784 77.0 77.12


A 7 2.30 1.5166 76.0 84.77 B 7 1.80 1.3416 77.0 75.06


A 8 2.50 1.5811 75.0 88.30 B 8 1.80 1.3416 78.0 75.13


Test Parameters


Pbar - Barometric pressure, inches Hg 29.70 % CO2 0.00


Pg - Stack Pressure, inches of H2O 16.00 % O2 20.90


Ps - Absolute stack pressure, inches Hg 30.88 % N2 79.10


ts - Average stack temperature, 
o
F 76.8 Md - dry basis lb/lb mole 28.84


Duct Shape: Circular Ms - wet basis lb/lb mole 28.652


4.167


Bws - Moisture content fraction 0.017


Cross Sectional Area of Stack, Ft
2


13.64 Moisture determined by wb/db? N


0.030


Method 2 Results


Average DP 2.0625 Q - ACFM 65,667


Average Sqrt DP 1.4345 Qsd - DSCFM 65,529


Average Velocity Vs (ft/sec) 80.239 Qs - SCFM 66,662


Qs - SCFH 3,999,715


M193103


General Iron Industries, Inc. Pre 1


Chicago, IL


Supersaturation Value, Bws:


148A 10:45


0.840


METHOD 2 VOLUMETRIC FLOW DATA


11/15/2019


RTO Inlet 10:35


6 6


Diameter, Feet


FT-004 MP Pitot V7.0  4/28/17


A-55







Project Number: Operating Level: Normal


Client: Run No.: 


Facility: Test Date:


Test Location: Start Time:


Pitot ID: End Time:


Pitot Coefficient: Test Engineer: BVG Test Tech: CMB/CMT


Probe Length, Feet: Port Length, Inches:


DP Sqrt. Temp Velocity DP Sqrt. Temp Velocity


Port Point (in. H2O) DP (
o
F) (V) Port Point (in. H2O) DP (


o
F) (V)


A 1 1.90 1.3784 77.0 77.12 B 1 1.70 1.3038 81.0 73.22


A 2 1.80 1.3416 80.0 75.27 B 2 2.00 1.4142 81.0 79.42


A 3 1.80 1.3416 82.0 75.41 B 3 1.80 1.3416 82.0 75.41


A 4 1.80 1.3416 83.0 75.48 B 4 1.90 1.3784 82.0 77.48


A 5 2.00 1.4142 82.0 79.49 B 5 1.90 1.3784 82.0 77.48


A 6 2.00 1.4142 82.0 79.49 B 6 2.00 1.4142 82.0 79.49


A 7 2.30 1.5166 82.0 85.24 B 7 2.50 1.5811 82.0 88.87


A 8 2.30 1.5166 82.0 85.24 B 8 3.00 1.7321 82.0 97.36


Test Parameters


Pbar - Barometric pressure, inches Hg 29.70 % CO2 0.00


Pg - Stack Pressure, inches of H2O 16.00 % O2 20.90


Ps - Absolute stack pressure, inches Hg 30.88 % N2 79.10


ts - Average stack temperature, 
o
F 81.5 Md - dry basis lb/lb mole 28.84


Duct Shape: Circular Ms - wet basis lb/lb mole 28.652


4.167


Bws - Moisture content fraction 0.017


Cross Sectional Area of Stack, Ft
2


13.64 Moisture determined by wb/db? N


0.035


Method 2 Results


Average DP 2.0438 Q - ACFM 65,547


Average Sqrt DP 1.4256 Qsd - DSCFM 64,835


Average Velocity Vs (ft/sec) 80.092 Qs - SCFM 65,956


Qs - SCFH 3,957,357


Supersaturation Value, Bws:


13:15


148A 13:20


0.840


6


Diameter, Feet


6


METHOD 2 VOLUMETRIC FLOW DATA


M193103


Post 1General Iron Industries, Inc.


RTO Inlet


Chicago, IL 11/15/2019


FT-004 MP Pitot V7.0  4/28/17


A-56







Project Number: Operating Level: Normal


Client: Run No.: 


Facility: Test Date:


Test Location: Start Time:


Pitot ID: End Time:


Pitot Coefficient: Test Engineer: BVG Test Tech: CMB/CMT


Probe Length, Feet: Port Length, Inches:


DP Sqrt. Temp Velocity DP Sqrt. Temp Velocity


Port Point (in. H2O) DP (
o
F) (V) Port Point (in. H2O) DP (


o
F) (V)


A 1 1.20 1.0954 87.0 62.38 B 1 1.40 1.1832 88.0 67.44


A 2 1.30 1.1402 88.0 64.98 B 2 1.30 1.1402 88.0 64.98


A 3 1.50 1.2247 88.0 69.80 B 3 1.30 1.1402 87.0 64.92


A 4 1.50 1.2247 88.0 69.80 B 4 1.40 1.1832 87.0 67.37


A 5 1.50 1.2247 88.0 69.80 B 5 1.30 1.1402 87.0 64.92


A 6 1.60 1.2649 87.0 72.03 B 6 1.30 1.1402 87.0 64.92


A 7 1.80 1.3416 87.0 76.39 B 7 1.60 1.2649 87.0 72.03


A 8 2.40 1.5492 87.0 88.21 B 8 2.10 1.4491 87.0 82.52


Test Parameters


Pbar - Barometric pressure, inches Hg 29.20 % CO2 0.00


Pg - Stack Pressure, inches of H2O 16.00 % O2 20.90


Ps - Absolute stack pressure, inches Hg 30.38 % N2 79.10


ts - Average stack temperature, 
o
F 87.4 Md - dry basis lb/lb mole 28.84


Duct Shape: Circular Ms - wet basis lb/lb mole 28.641


4.167


Bws - Moisture content fraction 0.018


Cross Sectional Area of Stack, Ft
2


13.64 Moisture determined by wb/db? N


0.043


Method 2 Results


Average DP 1.5313 Q - ACFM 57,416


Average Sqrt DP 1.2317 Qsd - DSCFM 55,217


Average Velocity Vs (ft/sec) 70.157 Qs - SCFM 56,229


Qs - SCFH 3,373,743


Supersaturation Value, Bws:


8:53


148A 9:00


0.840


6


Diameter, Feet


6


METHOD 2 VOLUMETRIC FLOW DATA


M193103


Pre 2General Iron Industries, Inc.


RTO Inlet


Chicago, IL 11/18/2019


FT-004 MP Pitot V7.0  4/28/17


A-57







Project Number: Operating Level: Normal


Client: Run No.: 


Facility: Test Date:


Test Location: Start Time:


Pitot ID: End Time:


Pitot Coefficient: Test Engineer: BVG Test Tech: CMB/CMT


Probe Length, Feet: Port Length, Inches:


DP Sqrt. Temp Velocity DP Sqrt. Temp Velocity


Port Point (in. H2O) DP (
o
F) (V) Port Point (in. H2O) DP (


o
F) (V)


A 1 1.30 1.1402 85.0 64.79 B 1 1.20 1.0954 87.0 62.36


A 2 1.40 1.1832 87.0 67.36 B 2 1.30 1.1402 87.0 64.91


A 3 1.40 1.1832 86.0 67.30 B 3 1.30 1.1402 87.0 64.91


A 4 1.30 1.1402 86.0 64.85 B 4 1.40 1.1832 87.0 67.36


A 5 1.50 1.2247 86.0 69.66 B 5 1.50 1.2247 88.0 69.79


A 6 1.70 1.3038 87.0 74.23 B 6 1.60 1.2649 86.0 71.95


A 7 1.90 1.3784 87.0 78.47 B 7 1.70 1.3038 86.0 74.16


A 8 2.10 1.4491 87.0 82.50 B 8 2.00 1.4142 86.0 80.44


Test Parameters


Pbar - Barometric pressure, inches Hg 29.20 % CO2 0.00


Pg - Stack Pressure, inches of H2O 16.00 % O2 20.90


Ps - Absolute stack pressure, inches Hg 30.38 % N2 79.10


ts - Average stack temperature, 
o
F 86.6 Md - dry basis lb/lb mole 28.84


Duct Shape: Circular Ms - wet basis lb/lb mole 28.652


4.167


Bws - Moisture content fraction 0.017


Cross Sectional Area of Stack, Ft
2


13.64 Moisture determined by wb/db? N


0.042


Method 2 Results


Average DP 1.5375 Q - ACFM 57,546


Average Sqrt DP 1.2356 Qsd - DSCFM 55,480


Average Velocity Vs (ft/sec) 70.315 Qs - SCFM 56,440


Qs - SCFH 3,386,377


Supersaturation Value, Bws:


11:26


148A 11:34


0.840


6


Diameter, Feet


6


METHOD 2 VOLUMETRIC FLOW DATA


M193103


Post 2/Pre 3General Iron Industries, Inc.


RTO Inlet


Chicago, IL 11/18/2019


FT-004 MP Pitot V7.0  4/28/17


A-58







Project Number: Operating Level: Normal


Client: Run No.: 


Facility: Test Date:


Test Location: Start Time:


Pitot ID: End Time:


Pitot Coefficient: Test Engineer: BVG Test Tech: CMB/CMT


Probe Length, Feet: Port Length, Inches:


DP Sqrt. Temp Velocity DP Sqrt. Temp Velocity


Port Point (in. H2O) DP (
o
F) (V) Port Point (in. H2O) DP (


o
F) (V)


A 1 1.30 1.1402 88.0 64.97 B 1 1.20 1.0954 86.0 62.31


A 2 1.40 1.1832 88.0 67.42 B 2 1.30 1.1402 87.0 64.91


A 3 1.40 1.1832 87.0 67.36 B 3 1.30 1.1402 87.0 64.91


A 4 1.30 1.1402 87.0 64.91 B 4 1.40 1.1832 88.0 67.42


A 5 1.50 1.2247 87.0 69.73 B 5 1.50 1.2247 87.0 69.73


A 6 1.70 1.3038 87.0 74.23 B 6 1.60 1.2649 87.0 72.01


A 7 1.90 1.3784 87.0 78.47 B 7 1.70 1.3038 88.0 74.30


A 8 2.10 1.4491 87.0 82.50 B 8 2.00 1.4142 88.0 80.59


Test Parameters


Pbar - Barometric pressure, inches Hg 29.20 % CO2 0.00


Pg - Stack Pressure, inches of H2O 16.00 % O2 20.90


Ps - Absolute stack pressure, inches Hg 30.38 % N2 79.10


ts - Average stack temperature, 
o
F 87.3 Md - dry basis lb/lb mole 28.84


Duct Shape: Circular Ms - wet basis lb/lb mole 28.652


4.167


Bws - Moisture content fraction 0.017


Cross Sectional Area of Stack, Ft
2


13.64 Moisture determined by wb/db? N


0.043


Method 2 Results


Average DP 1.5375 Q - ACFM 57,582


Average Sqrt DP 1.2356 Qsd - DSCFM 55,445


Average Velocity Vs (ft/sec) 70.359 Qs - SCFM 56,404


Qs - SCFH 3,384,249


Supersaturation Value, Bws:


16:45


148A 16:55


0.840


6


Diameter, Feet


6


METHOD 2 VOLUMETRIC FLOW DATA


M193103


Post 3/Pre 4General Iron Industries, Inc.


RTO Inlet


Chicago, IL 11/18/2019


FT-004 MP Pitot V7.0  4/28/17


A-59







Project Number: Operating Level: Normal


Client: Run No.: 


Facility: Test Date:


Test Location: Start Time:


Pitot ID: End Time:


Pitot Coefficient: Test Engineer: BVG Test Tech: CMB/CMT


Probe Length, Feet: Port Length, Inches:


DP Sqrt. Temp Velocity DP Sqrt. Temp Velocity


Port Point (in. H2O) DP (
o
F) (V) Port Point (in. H2O) DP (


o
F) (V)


A 1 1.20 1.0954 88.0 62.42 B 1 1.30 1.1402 86.0 64.85


A 2 1.30 1.1402 87.0 64.91 B 2 1.40 1.1832 86.0 67.30


A 3 1.50 1.2247 87.0 69.73 B 3 1.40 1.1832 87.0 67.36


A 4 1.40 1.1832 86.0 67.30 B 4 1.60 1.2649 88.0 72.08


A 5 1.60 1.2649 86.0 71.95 B 5 1.60 1.2649 88.0 72.08


A 6 1.80 1.3416 86.0 76.31 B 6 1.70 1.3038 88.0 74.30


A 7 1.70 1.3038 87.0 74.23 B 7 1.70 1.3038 87.0 74.23


A 8 1.90 1.3784 87.0 78.47 B 8 1.90 1.3784 87.0 78.47


Test Parameters


Pbar - Barometric pressure, inches Hg 29.20 % CO2 0.00


Pg - Stack Pressure, inches of H2O 16.00 % O2 20.90


Ps - Absolute stack pressure, inches Hg 30.38 % N2 79.10


ts - Average stack temperature, 
o
F 86.9 Md - dry basis lb/lb mole 28.84


Duct Shape: Circular Ms - wet basis lb/lb mole 28.652


4.167


Bws - Moisture content fraction 0.017


Cross Sectional Area of Stack, Ft
2


13.64 Moisture determined by wb/db? N


0.042


Method 2 Results


Average DP 1.5625 Q - ACFM 58,105


Average Sqrt DP 1.2472 Qsd - DSCFM 55,981


Average Velocity Vs (ft/sec) 70.998 Qs - SCFM 56,949


Qs - SCFH 3,416,939


Supersaturation Value, Bws:


17:40


148A 17:48


0.840


6


Diameter, Feet


6


METHOD 2 VOLUMETRIC FLOW DATA


M193103


Post 4General Iron Industries, Inc.


RTO Inlet


Chicago, IL 11/18/2019


FT-004 MP Pitot V7.0  4/28/17


A-60







Pre 1/Post 1 11/15/19 66,662 65,956 66,309


Pre 2/Post 2 11/18/19 56,229 56,440 56,334


Pre 3/Post 3 11/18/19 56,440 56,404 56,422


Pre 4/Post 4 11/18/19 56,404 56,949 56,677


Test Run Test Date Pre Flow SCFM Post Flow SCFM
Average Reference 


Method Flow SCFM


General Iron Industries, Inc.


Chicago, IL


RTO Inlet


Volumetric Flow Data - Normal Load


FT-004 MP Pitot V7.0  4/28/17


A-61







Project Number: M193103 Run Number: 1


Client: General Iron Industries, Inc. Operating Level: Normal


Facility: Chicago, IL Time: Start- 10:33 End- 12:46


Test Location: RTO Inlet Test Engineer: BVG


Test Date: 11/15/2019 Test Tech: CMB/CMT


Pressure, Barometric(Hg"): 29.70 Meter Calibration (Y): 0.994


Delta H: 1.800 Meter Delta H (dH): 1.842


Meter Initial Volume: 11.690 Initial Wt: 241.4


Meter Final Volume: 56.720 Final Wt: 243.7


Meter Temperature: 37.91 Initial Volume: 200.0


Meter Volume dscf: 47.326 Final Volume: 215.0


0.017


Project Number: M193103 Run Number: 2


Client: General Iron Industries, Inc. Operating Level: Normal


Facility: Chicago, IL Time: Start- 8:51 End- 10:12


Test Location: RTO Inlet Test Engineer: BVG


Test Date: 11/15/2019 Test Tech: CMB/CMT


Pressure, Barometric(Hg"): 29.20 Meter Calibration (Y): 0.994


Delta H: 1.842 Meter Delta H (dH): 1.842


Meter Initial Volume: 58.470 Initial Wt: 252.0


Meter Final Volume: 103.680 Final Wt: 255.3


Meter Temperature: 43.41 Initial Volume: 200.0


Meter Volume dscf: 46.213 Final Volume: 215.0


0.018


Project Number: M193103 Run Number: 3


Client: General Iron Industries, Inc. Operating Level: Normal


Facility: Chicago, IL Time: Start- 11:22 End- 12:46


Test Location: RTO Inlet Test Engineer: BVG


Test Date: 11/15/2019 Test Tech: CMB/CMT


Pressure, Barometric(Hg"): 29.20 Meter Calibration (Y): 0.994


Delta H: 1.842 Meter Delta H (dH): 1.842


Meter Initial Volume: 3.790 Initial Wt: 250.8


Meter Final Volume: 48.810 Final Wt: 252.7


Meter Temperature: 43.95 Initial Volume: 215.0


Meter Volume dscf: 45.969 Final Volume: 230.0


0.017


Project Number: M193103 Run Number: 4


Client: General Iron Industries, Inc. Operating Level: Normal


Facility: Chicago, IL Time: Start- 16:40 End- 17:56


Test Location: RTO Inlet Test Engineer: BVG


Test Date: 11/15/2019 Test Tech: CMB/CMT


Pressure, Barometric(Hg"): 29.20 Meter Calibration (Y): 0.994


Delta H: 1.842 Meter Delta H (dH): 1.842


Meter Initial Volume: 49.425 Initial Wt: 252.7


Meter Final Volume: 94.455 Final Wt: 254.7


Meter Temperature: 42.00 Initial Volume: 230.0


Meter Volume dscf: 46.158 Final Volume: 245.0


0.017Water Vapor in Flue Gas (Bws):


METHOD 4 MOISTURE DETERMINATION 


Water Vapor in Flue Gas (Bws):


Water Vapor in Flue Gas (Bws):


Water Vapor in Flue Gas (Bws):


FT-004 MP Pitot V7.0  4/28/17
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Appendix G - Field Data Sheets 
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Appendix H- Calibration Data 
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MOSTARDI PLATT 
 


Procedures for Method 4 and Flow Calibration 
 
 
Dry Gas Meters 
 
The test meters are calibrated according to Method 5, Section 10.3 and 16.1. and “Procedures for 
Calibrating and Using Dry Gas Volume Meters as Calibration Standards” by P.R. Westlin and R.T. 
Shigehara, March 10, 1978. 
 
 
Analytical Balance 
 
The accuracy of the analytical balance is checked with Class S, Stainless Steel Type 303 weights 
manufactured by F. Hopken and Son, Jersey City, New Jersey. 
 
 
Temperature Sensing Devices 
 
The potentiometer and thermocouples are calibrated utilizing a NIST traceable millivolt source. 
 
 
Pitot Tubes 
 
The pitot tubes utilized during this test program are manufactured according to the specification 
described and illustrated in the Code of Federal Regulations, Title 40, Part 60, Appendix A, 
Methods 1 and 2. The pitot tubes comply with the alignment specifications in Method 2, Section 
10.1; and the pitot tube assemblies are in compliance with specifications in the same section. 
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ATD-090 Dry Gas Meter Calibration Rev. 1.1 8/17/2015 


Dry Gas Meter/Control Module Calibration Diagram 
 
 
 


 


Standard 
Dry Gas Meter  


Dry Gas Meter  


Stack 
Temperature 


Calibrator 


Air-Tight 
Pump 


Orifice Incline 
Gauge 


Temperature Sensors 


Temperature Sensors 


Air Inlet 


Temperature Display 


A-88







Meter Box Calibration


Dry Gas Meter No. CM2 Date:


Standard Meter No. 366118 Calibrated By:


Standard Meter (Y) 0.98788 Barometric Pressure:


Orifice Standard Meter Dry Gas Meter Standard Meter Dry Gas Meter Dry Gas Meter Dry Gas Meter
Setting in H 2 O Gas Volume Gas Volume Temp. F o Inlet Temp. F o Outlet Temp. F o Avg. Temp. F o Time Time


Chg (H) vr vd tr tdi tdo td Min Sec Y Chg (H)


Final 45.126 51.931 62 67 66
Initial 37.569 44.455 61 66 64
Difference 1 0.20 7.557 7.476 62 67 65 66 31 4 1.006 1.952
Final 50.521 57.248 62 68 67
Initial 45.391 52.194 62 67 66
Difference 2 0.50 5.130 5.054 62 68 67 67 12 55 1.011 1.830
Final 57.870 64.499 63 69 68
Initial 50.855 57.577 63 68 67
Difference 3 0.70 7.015 6.922 63 69 68 68 15 9 1.009 1.889
Final 63.915 70.462 63 70 68
Initial 58.334 64.957 63 69 68
Difference 4 0.90 5.581 5.505 63 70 68 69 10 32 1.010 1.852
Final 72.637 79.060 63 71 69
Initial 64.307 70.847 63 69 68
Difference 5 1.20 8.330 8.213 63 70 69 69 13 44 1.011 1.882
Final 37.413 44.306 61 65 64
Initial 32.263 39.297 61 64 64
Difference 6 2.00 5.150 5.009 61 65 64 64 6 35 1.017 1.890


Average 1.011 1.883


Run Number


Dry Gas Meter Calibration Data


29.23


LEM


November 4, 2019
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Meter Box # : CM2 Name : LEM


Ambient Temperature : 62 o F Date : November 4, 2019


Calibrator Model # : CL23A


Serial # : T-285668


Date Of Certification :


Primary Standards Directly Traceable National Institute of Standards and Technology (NIST)


0 0


250 250


600 599
1200 1202


(Ref. Temp., oF + 460) - (Test Therm. Temp., oF + 460) * 100 <= 1.5 %


Ref. Temp., oF + 460


0.0


0.1


Temperature
Difference %


Stack Temperature Sensor Calibration


May 9, 2019


0.1


Reference


Source
Temperature ( o F)


Test 


Thermometer
Temperature ( o F)


0.0


A-90







Meter Box Calibration


Dry Gas Meter No. CM2 Date:


Standard Meter No. 18654530 Calibrated By:


Standard Meter (Y) 1.00490 Barometric Pressure:


Orifice Standard Meter Dry Gas Meter Standard Meter Dry Gas Meter Dry Gas Meter Dry Gas Meter
Setting in H 2 O Gas Volume Gas Volume Temp. F o Inlet Temp. F o Outlet Temp. F o Avg. Temp. F o Time Time


Chg (H) vr vd tr tdi tdo td Min Sec Y Chg (H)


Final 30.285 93.790 66 68 70
Initial 25.271 88.635 62 66 65
Difference 1 0.20 5.014 5.155 64 67 68 67 19 32 0.983 1.714
Final 36.150 99.844 63 67 66
Initial 30.294 93.818 63 66 65
Difference 2 0.50 5.856 6.026 63 67 66 66 14 30 0.981 1.729
Final 42.533 6.416 63 69 67
Initial 36.305 0.003 63 67 66
Difference 3 0.70 6.228 6.413 63 68 67 67 13 13 0.982 1.773
Final 47.822 11.860 63 68 67
Initial 42.810 6.700 63 68 67
Difference 4 0.90 5.012 5.160 63 68 67 68 9 33 0.982 1.837
Final 54.224 18.460 63 69 67
Initial 48.300 12.353 63 68 67
Difference 5 1.20 5.924 6.107 63 69 67 68 9 30 0.981 1.734
Final 25.167 88.529 62 66 65
Initial 20.100 83.336 63 65 65
Difference 6 2.00 5.067 5.193 63 66 65 65 6 15 0.981 1.715


Average 0.982 1.751


Run Number


Dry Gas Meter Calibration Data


29.09


LEM


November 21, 2019
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Meter Box # : CM2 Name : LEM


Ambient Temperature : 62 o F Date : November 21, 2019


Calibrator Model # : CL23A


Serial # : T-285668


Date Of Certification :


Primary Standards Directly Traceable National Institute of Standards and Technology (NIST)


0 0


250 250


600 599
1200 1202


(Ref. Temp., oF + 460) - (Test Therm. Temp., oF + 460) * 100 <= 1.5 %


Ref. Temp., oF + 460


Temperature
Difference %


Stack Temperature Sensor Calibration


May 9, 2019


0.1


Reference


Source
Temperature ( o F)


Test 


Thermometer
Temperature ( o F)


0.0


0.0


0.1
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Meter Box Calibration


Dry Gas Meter No. CM17 Date:


Standard Meter No. 14159239 Calibrated By:


Standard Meter (Y) 0.98554 Barometric Pressure:


Orifice Standard Meter Dry Gas Meter Standard Meter Dry Gas Meter Dry Gas Meter Dry Gas Meter
Setting in H 2 O Gas Volume Gas Volume Temp. F o Inlet Temp. F o Outlet Temp. F o Avg. Temp. F o Time Time


Chg (H) vr vd tr tdi tdo td Min Sec Y Chg (H)


Final 77.025 86.860 64 68 67
Initial 68.554 78.438 64 66 64
Difference 1 0.20 8.471 8.422 64 67 66 66 33 56 0.995 1.879
Final 82.832 92.655 64 70 68
Initial 77.315 87.154 64 69 67
Difference 2 0.50 5.517 5.501 64 70 68 69 13 39 0.996 1.784
Final 90.234 100.035 64 72 69
Initial 83.221 93.044 64 71 68
Difference 3 0.70 7.013 6.991 64 72 69 70 14 35 0.998 1.759
Final 95.865 5.675 64 72 70
Initial 90.571 0.371 64 71 69
Difference 4 0.90 5.294 5.304 64 72 70 71 9 45 0.994 1.773
Final 101.448 11.270 64 73 70
Initial 96.147 5.941 64 72 70
Difference 5 1.20 5.301 5.329 64 73 70 71 8 54 0.991 1.962
Final 68.274 78.165 64 67 64
Initial 62.785 72.725 63 64 63
Difference 6 2.00 5.489 5.440 64 66 64 65 6 59 0.991 1.898


Average 0.994 1.842


Run Number


Dry Gas Meter Calibration Data


29.23


LEM


November 4, 2019
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Meter Box # : CM17 Name : LEM


Ambient Temperature : 62 o F Date : November 4, 2019


Calibrator Model # : CL23A


Serial # : T-285668


Date Of Certification :


Primary Standards Directly Traceable National Institute of Standards and Technology (NIST)


0 1


250 251


600 599
1200 1202


(Ref. Temp., oF + 460) - (Test Therm. Temp., oF + 460) * 100 <= 1.5 %


Ref. Temp., oF + 460


Stack Temperature Sensor Calibration


May 9, 2019


0.1


Reference


Source
Temperature ( o F)


Test 


Thermometer
Temperature ( o F)


0.2


0.1


0.1


Temperature
Difference %
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Meter Box Calibration


Dry Gas Meter No. CM17 Date:


Standard Meter No. 14159239 Calibrated By:


Standard Meter (Y) 0.98554 Barometric Pressure:


Orifice Standard Meter Dry Gas Meter Standard Meter Dry Gas Meter Dry Gas Meter Dry Gas Meter
Setting in H 2 O Gas Volume Gas Volume Temp. F o Inlet Temp. F o Outlet Temp. F o Avg. Temp. F o Time Time


Chg (H) vr vd tr tdi tdo td Min Sec Y Chg (H)


Final 53.966 16.917 65 67 65
Initial 48.173 11.120 63 64 64
Difference 1 0.20 5.793 5.797 64 66 65 65 21 38 0.986 1.646
Final 59.795 22.735 66 68 66
Initial 54.741 17.684 64 67 65
Difference 2 0.50 5.054 5.051 65 68 66 67 12 22 0.988 1.769
Final 66.048 28.998 66 69 67
Initial 61.020 23.959 65 68 66
Difference 3 0.70 5.028 5.039 66 69 67 68 10 21 0.985 1.752
Final 72.149 35.122 67 70 67
Initial 67.134 30.087 65 68 67
Difference 4 0.90 5.015 5.035 66 69 67 68 9 15 0.983 1.811
Final 77.794 40.791 67 70 68
Initial 72.773 35.748 66 69 67
Difference 5 1.20 5.021 5.043 67 70 68 69 8 2 0.982 1.818
Final 47.614 10.566 65 66 62
Initial 41.258 4.233 63 62 61
Difference 6 2.00 6.356 6.333 64 64 62 63 8 6 0.982 1.925


Average 0.984 1.787


Run Number


Dry Gas Meter Calibration Data


29.06


KJW


November 19, 2019
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Meter Box # : CM17 Name : KJW


Ambient Temperature : 60 o F Date : November 19, 2019


Calibrator Model # : CL23A


Serial # : T-285668


Date Of Certification :


Primary Standards Directly Traceable National Institute of Standards and Technology (NIST)


0 0


250 250


600 599
1200 1202


(Ref. Temp., oF + 460) - (Test Therm. Temp., oF + 460) * 100 <= 1.5 %


Ref. Temp., oF + 460


0.0


0.1


Temperature
Difference %


Stack Temperature Sensor Calibration


May 9, 2019


0.1


Reference


Source
Temperature ( o F)


Test 


Thermometer
Temperature ( o F)


0.0
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S TYPE PITOT TUBE INSPECTION WORKSHEET


Pitot Tube No: Date: Inspectors Name:


Type of Probe: (circle one)    M2    M5    M17 Probe Length: 6 ft.


Pitot tube assembly level? X yes no


Pitot tube openings damaged?  yes (explain below) X no


a1 = 1.5
o
 (<10


o
), a2 = 1


o
 (<10


o
) z = A sin g = 0.000 (in.); (<0.125 in.)


b1  = 3
o
 (<5


o
), b2 = 0


o
 (<5


o
) w = A sin q = 0.024 (in.); (<0.03125 in.)


 0
 1.5


o 
,A = 0.930 (in.) PA = 0.465 (in.), PB = 0.465 (in.), Dt = 0.375 (in.)


Calibration required? yes X no


  


148 10/31/2019 KJD
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S TYPE PITOT TUBE INSPECTION WORKSHEET


Pitot Tube No: Date: Inspectors Name:


Type of Probe: (circle one)    M2    M5    M17 Probe Length: 6 ft.


Pitot tube assembly level? X yes no


Pitot tube openings damaged?  yes (explain below) X no


a1 = 0
o
 (<10


o
), a2 = 2


o
 (<10


o
) z = A sin g = 0.000 (in.); (<0.125 in.)


b1  = 2.5
o
 (<5


o
), b2 = 0.5


o
 (<5


o
) w = A sin q = 0.000 (in.); (<0.03125 in.)


 3.5
 0


o 
,A = 0.995 (in.) PA = 0.498 (in.), PB = 0.498 (in.), Dt = 0.375 (in.)


Calibration required? yes X no


  


148 11/21/2019 WAP
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S TYPE PITOT TUBE INSPECTION WORKSHEET


Pitot Tube No: Date: Inspectors Name:


Type of Probe: (circle one)    M2    M5    M17 Probe Length: 7 ft.


Pitot tube assembly level? X yes no


Pitot tube openings damaged?  yes (explain below) X no


a1 = 0.5
o
 (<10


o
), a2 = 2.5


o
 (<10


o
) z = A sin g = 0.000 (in.); (<0.125 in.)


b1  = 1.5
o
 (<5


o
), b2 = 1.5


o
 (<5


o
) w = A sin q = 0.041 (in.); (<0.03125 in.)


 0.5
 2.5


o 
,A = 0.950 (in.) PA = 0.475 (in.), PB = 0.475 (in.), Dt = 0.375 (in.)


Calibration required? yes x no


  


560 10/22/2019 WAP


A-99







S TYPE PITOT TUBE INSPECTION WORKSHEET


Pitot Tube No: Date: Inspectors Name:


Type of Probe: (circle one)    M2    M5    M17 Probe Length: 7 ft.


Pitot tube assembly level? X yes no


Pitot tube openings damaged?  yes (explain below) X no


a1 = 0.5
o
 (<10


o
), a2 = 0.5


o
 (<10


o
) z = A sin g = 0.000 (in.); (<0.125 in.)


b1  = 2
o
 (<5


o
), b2 = 1


o
 (<5


o
) w = A sin q = 0.025 (in.); (<0.03125 in.)


 1
 1.5


o 
,A = 0.951 (in.) PA = 0.476 (in.), PB = 0.476 (in.), Dt = 0.375 (in.)


Calibration required? yes X no


  


569 11/21/2019 WAP
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Client: Test Location:


Facility: Date:


Project #: Operator:


Operating Condition:


Zero Zero Air 0 0.00% N/A >500


Low CC494386 301.2 -0.40% 7/9/2026 >500


Mid CC486863 604.3 0.23% 4/15/2027 >500


High SG916341BAL 907.6 0.30% 8/6/2026 >500


Zero Zero Air 0 0.01% N/A >500


Low CC400409 10.07 -0.03% 3/2/2025 >500


Mid CC430551 20.13 -0.15% 1/21/2027 >500


High EB0065467 30.03 -0.03% 7/5/2024 >500


1


Analyzer SpanRM Analyzer s/n


1111


37


-0.10


10.08 -0.75% 10.16


30.27


-3.74% 21.01


Analyzer 


Response


Predicted Value 


Difference, %


0.00N/A


N/A N/A


20.26


-0.70%


Final Bottle 


Pressure, PSI


Expiration 


Date


Difference, % 


of Cylinder


Downscale


Upscale


THC In ppmv


THC Out ppmv


RTO Inlet and Scrubber StackGeneral Iron Industries, Inc.


Chicago, IL 11/15/19


M193103


Normal


R. Sollars


602.50 -0.07%


Cylinder ID


95% Response Time (min)


302.41


904.90


Setting


1


1000


Start


RM Gas SpanRM Analyzer Make/Model


Cylinder 


Value


Response Time Data


THC Out ppmv


N/A


Thermo 51i


Type


N/A N/A


THC In ppmv


N/A


300.30


602.94


N/A


Type Predicted Value


1171210056


5000


Thermo 51i


1171210055


Mostardi Platt Template Rev. 3/20/13
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Client: Location:


Facility: Date:


Operator:


Project #:


Run # Cma Precal Postcal Pre zero Post zero Co Cm C Cgas Span Bias Span Drift Zero Bias Zero Drift
1 604.30 602.94 608.26 0.00 0.12 0.06 605.60 497.20 497.2 -0.66 0.48 -0.01 0.01


Run # Cma Precal Postcal Pre zero Post zero Co Cm C Cgas Span Bias Span Drift Zero Bias Zero Drift
1 20.13 21.01 20.90 -0.10 0.12 0.01 20.96 7.90 7.9 -3.83 -0.30 -0.32 0.59


1 11/15/19 10:33 13:17 497.2 7.9


Calibration Corrected Data


End      


Time
Run         # Start Time


R. Sollars


M193103


THC In ppmv


THC Out ppmv Calibration Data


General Iron Industries, Inc. RTO Inlet and Scrubber Stack


Chicago, IL 11/15/19


Calibration Data


THC In 


ppmv


THC Out 


ppmv


Run     


Date 


Mostardi Platt Template Rev. 3/20/13
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Time THC In ppmv THC Out ppmv


7:38 0.07 0.05


7:39 0.05 -0.11


7:40 0.02 -0.13


7:41 0.02 -0.04


7:42 0.04 0.00


7:43 0.04 -0.06


7:44 -0.01 -0.07


7:45 0.00 z -0.10 z


7:46 0.01 71.42


7:47 0.02 86.29


7:48 1616.98 90.69


7:49 4503.33 90.97


7:50 4559.67 90.77


7:51 4578.51 90.68


7:52 4589.89 59.12


7:53 4596.49 59.93


7:54 4596.83 60.93


7:55 4599.23 61.07


7:56 4609.93 61.19


7:57 3268.85 61.37


7:58 3043.89 61.36


7:59 3039.42 61.13


8:00 3033.32 36.56


8:01 3029.93 0.90


8:02 3028.85 0.53


8:03 1302.52 0.55


8:04 98.18 0.51


8:05 1505.79 0.45


8:06 1498.26 0.45


8:07 1495.72 0.37


8:08 1494.78 0.30


8:09 1484.60 0.33


8:10 1494.73 0.25


8:11 825.42 28.26


8:12 36.03 30.28


8:13 23.58 30.27 h


8:14 18.19 28.57


8:15 588.93 1.42


8:16 908.10 13.39


8:17 906.72 20.83


8:18 906.45 20.94


8:19 906.61 21.01 m


8:20 904.90 h 21.11


8:21 824.37 12.18


8:22 610.14 8.70


8:23 606.44 10.25


8:24 604.89 10.16 l


8:25 603.59 7.94


8:26 602.94 m 0.19


8:27 453.57 0.73


8:28 306.14 0.39


8:29 304.35 0.20


8:30 303.27 0.16


8:31 303.03 0.09


8:32 302.41 l 0.08


10:14 610.12 20.28 m


10:15 602.51 m 19.08


10:16 597.79 1.62


10:17 97.79 1.92


10:18 21.76 2.00


10:19 18.84 0.57


10:20 12.60 0.05


10:21 7.92 -0.03


10:22 5.57 -0.07


10:23 4.15 z -0.11 z


11/15/19


Linearity Cal/Pre 1 Cal 


Project #:


Test Location:


Operating Condition:


Date:


Chicago, IL


M193103


RTO Inlet and Scrubber Stack


Client:


Facility:


Normal


General Iron Industries, Inc.


Mostardi Platt Template Rev. 3/20/13
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Time THC In ppmv THC Out ppmv


13:35 612.03 20.93


13:36 608.26 m 20.90 m


13:37 606.18 5.53


13:38 487.07 0.81


13:39 37.76 0.68


13:40 5.21 0.27


13:41 1.89 0.19


13:42 0.12 z 0.12 z


Test Location:


Operating Condition:


Date:


RTO Inlet and Scrubber Stack


Normal


11/15/19


Post 1


Client:


Facility:


Project #:


General Iron Industries, Inc.


Chicago, IL


M193103


Mostardi Platt Template Rev. 3/20/13
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Client: Test Location:


Facility: Date:


Project #: Operator:


Operating Condition:


Zero Zero Air 0 -0.32% N/A >500


Low CC494386 301.2 -1.07% 7/9/2026 >500


Mid CC486863 604.3 -1.23% 4/15/2027 >500


High SG916341BAL 907.6 1.25% 8/6/2026 >500


Zero Zero Air 0 0.01% N/A >500


Low CC400409 10.07 -0.01% 3/2/2025 >500


Mid CC430551 20.13 -0.05% 1/21/2027 >500


High EB0065467 30.03 0.01% 7/5/2024 >500


1


Analyzer SpanRM Analyzer s/n


1111


37


-0.09


9.98 -1.09% 10.09


29.94


-1.94% 20.43


Analyzer 


Response


Predicted Value 


Difference, %


2.86N/A


N/A N/A


20.04


-1.69%


Final Bottle 


Pressure, PSI


Expiration 


Date


Difference, % 


of Cylinder


Downscale


Upscale


THC In ppmv


THC Out ppmv


RTO Inlet and Scrubber StackGeneral Iron Industries, Inc.


Chicago, IL 11/18/19


M193103


Normal


R. Sollars


597.71 -2.32%


Cylinder ID


95% Response Time (min)


304.43


896.27


Setting


1


1000


Start


RM Gas SpanRM Analyzer Make/Model


Cylinder 


Value


Response Time Data


THC Out ppmv


N/A


Thermo 51i


Type


N/A N/A


THC In ppmv


N/A


299.35


611.73


N/A


Type Predicted Value


1171210056


5000


Thermo 51i


1171210055


Mostardi Platt Template Rev. 3/20/13
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Client: Location:


Facility: Date:


Operator:


Project #:


Run # Cma Precal Postcal Pre zero Post zero Co Cm C Cgas Span Bias Span Drift Zero Bias Zero Drift
2 604.30 611.73 614.43 2.86 2.12 2.49 613.08 599.10 599.1 -1.68 0.24 -0.19 -0.07


3 604.30 614.43 602.23 2.12 3.44 2.78 608.33 523.80 523.8 0.34 -1.10 -0.31 0.12


4 604.30 602.23 601.29 3.44 -3.64 -0.10 601.76 642.40 642.4 0.50 -0.08 0.33 -0.64


Run # Cma Precal Postcal Pre zero Post zero Co Cm C Cgas Span Bias Span Drift Zero Bias Zero Drift
2 20.13 20.43 20.82 -0.09 -0.03 -0.06 20.63 5.80 5.8 -3.43 1.05 0.08 0.16


3 20.13 20.82 20.39 -0.03 -0.03 -0.03 20.61 5.50 5.5 -1.29 -1.16 0.08 0.00


4 20.13 20.39 20.34 -0.03 0.05 0.01 20.37 6.80 6.8 -1.04 -0.14 -0.14 0.22


2 11/18/19 8:51 10:11 599.1 5.8


3 11/18/19 11:22 12:45 523.8 5.5


4 11/18/19 14:40 17:55 642.4 6.8


Calibration Corrected Data


End      


Time
Run         # Start Time


R. Sollars


M193103


THC In ppmv


THC Out ppmv Calibration Data


General Iron Industries, Inc. RTO Inlet and Scrubber Stack


Chicago, IL 11/18/19


Calibration Data


THC In 


ppmv


THC Out 


ppmv


Run     


Date 


Mostardi Platt Template Rev. 3/20/13
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Time THC In ppmv THC Out ppmv


6:30 0.18 0.64


6:31 0.19 0.54


6:32 0.18 0.59


6:33 0.22 0.52


6:34 0.18 0.49


6:35 0.16 0.43


6:36 0.17 0.43


6:37 0.20 0.42


6:38 0.17 0.17


6:39 0.20 -0.40


6:40 0.22 -0.40


6:41 0.22 -0.41


6:42 0.25 -0.44


6:43 0.21 -0.21


6:44 0.22 -0.02


6:45 0.19 0.04


6:46 0.20 0.05


6:47 0.18 0.14


6:48 0.19 0.56


6:49 0.17 28.48


6:50 1423.65 92.50


6:51 4247.28 91.07


6:52 4543.58 91.06


6:53 4553.07 91.10


6:54 4556.97 44.81


6:55 4563.97 61.27


6:56 4230.65 61.33


6:57 2982.92 61.26


6:58 2942.19 61.23


6:59 2936.39 52.42


7:00 2693.59 2.19


7:01 2934.04 1.76


7:02 1573.69 32.65


7:03 938.56 29.94


7:04 906.65 29.94


7:05 902.79 29.94 h


7:06 898.45 29.90


7:07 896.27 h 29.88


7:08 889.87 13.72


7:09 614.86 20.64


7:10 602.89 20.69


7:11 601.11 20.68


7:12 606.11 12.56


7:13 124.51 10.00


7:14 12.97 10.13


7:15 13.52 10.10


7:16 208.17 10.09 l


7:17 303.91 2.84


7:18 304.44 1.48


7:19 304.43 l 1.43


7:20 877.35 1.11


7:21 1443.53 1.27


7:22 1450.03 1.30


7:23 1452.21 1.59


7:24 1452.42 1.18


8:07 3.31 0.00


8:08 2.83 -0.12


8:09 2.86 z -0.09 z


8:10 472.27 16.28


8:11 596.98 19.84


8:12 610.85 20.39


8:13 611.73 m 20.43 m


11/18/19


Linearity Cal/Pre 2 Cal 


Project #:


Test Location:


Operating Condition:


Date:


Chicago, IL


M193103


RTO Inlet and Scrubber Stack


Client:


Facility:


Normal


General Iron Industries, Inc.


Mostardi Platt Template Rev. 3/20/13


A-107







Time THC In ppmv THC Out ppmv Time THC In ppmv THC Out ppmv


10:15 101.12 0.02 12:50 67.28 0.07


10:16 73.73 0.03 12:51 46.60 0.07


10:17 59.62 0.02 12:52 26.14 0.01


10:18 33.12 -0.01 12:53 12.64 -0.03 z


10:19 22.81 -0.02 12:54 8.86 7.28


10:20 11.36 -0.03 z 12:55 10.27 20.53


10:21 6.82 2.39 12:56 6.53 20.39 m


10:22 3.10 19.86 12:57 3.44 z 20.28


10:23 2.61 20.27 12:58 12.00 16.25


10:24 2.12 z 20.37 12:59 562.94 27.26


10:25 5.02 20.82 m 13:00 602.23 m 61.53


10:26 5.25 21.12 13:01 598.09 61.30


10:27 169.29 35.23 13:02 573.06 61.14


10:28 664.18 3.63 13:03 1538.05 22.13


10:29 613.78 50.52 13:04 2988.49 0.57


10:30 613.76 61.40 13:05 3011.53 0.33


10:31 614.43 m 62.12 13:06 3015.33 0.41


10:32 614.91 61.98


10:33 615.03 61.94


10:34 289.88 61.88


10:35 2860.58 45.16


10:36 3001.70 5.39


Time THC In ppmv THC Out ppmv Time THC In ppmv THC Out ppmv


15:16 -3.46 0.04 17:57 522.90 28.91


15:17 -3.62 0.05 z 17:58 2500.12 62.48


15:18 -3.64 z 47.61 17:59 2987.04 62.20


15:19 2241.53 62.04 18:00 2970.94 62.29


15:20 2968.73 61.99 18:01 2959.64 20.88


15:21 2996.50 61.90 18:02 2932.41 20.84


15:22 2995.84 61.51 18:03 1174.92 21.08 m


15:23 2083.41 4.67 18:04 744.91 20.97


15:24 645.80 21.26 18:05 606.82 19.14


15:25 608.57 20.69 18:06 599.49 1.57


15:26 603.56 20.46 18:07 603.80 m -0.02


15:27 598.48 20.27 18:08 616.95 -0.05 z


15:28 601.29 m 20.34 m 18:09 106.40 1.69


18:10 177.38 1.10


18:11 187.63 0.79


18:12 -47.72 1.68


18:13 48.82 1.02


18:14 2.71 0.67


18:15 0.91 z 2.23


Test Location:


Operating Condition:


Date:


RTO Inlet and Scrubber Stack


Normal


11/18/19


Post 2/Pre 3


Pre 4


Post 3


Post 4


Client:


Facility:


Project #:


General Iron Industries, Inc.


Chicago, IL


M193103


Mostardi Platt Template Rev. 3/20/13
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Client: Test Location:


Facility: Operator:


Project #: Test Methods:


Zero N/A


Mid 9/9/2027


High 6/14/2027


Zero N/A


Mid 9/9/2027


High 3/8/2025


Run # Source Condition Start Time End Time Date Cma Precal Postcal Pre zero Post zero Co Cm C Cgas Span Bias Span Drift Zero Bias Zero Drift
1 Normal 10:33 13:18 11/15/2019 9.94 10.00 10.10 0.00 0.00 0.00 10.05 0.36 0.4 -0.53 0.53 0.00 0.00


2 Normal 8:51 10:12 11/18/2019 9.94 10.10 10.10 0.00 0.00 0.00 10.10 0.46 0.5 -0.53 0.00 0.00 0.00


3 Normal 11:22 12:46 11/18/2019 9.94 10.10 10.10 0.00 0.00 0.00 10.10 0.34 0.3 -0.53 0.00 0.00 0.00


4 Normal 16:40 17:56 11/18/2019 9.94 10.10 10.10 0.00 0.00 0.00 10.10 0.43 0.4 -0.53 0.00 0.00 0.00


Run # Source Condition Start Time End Time Date Cma Precal Postcal Pre zero Post zero Co Cm C Cgas Span Bias Span Drift Zero Bias Zero Drift
1 Normal 10:33 13:18 11/15/2019 9.99 10.10 10.00 0.00 0.00 0.00 10.05 20.16 20.0 0.48 -0.48 0.00 0.00


2 Normal 8:51 10:12 11/18/2019 9.99 10.10 10.10 0.00 0.00 0.00 10.10 20.37 20.2 0.00 0.00 0.00 0.00


3 Normal 11:22 12:46 11/18/2019 9.99 10.10 10.00 0.00 0.00 0.00 10.05 20.35 20.2 0.48 -0.48 0.00 0.00


4 Normal 16:40 17:56 11/18/2019 9.99 10.00 10.10 0.00 0.00 0.00 10.05 20.51 20.4 0.00 0.48 0.00 0.00


Calibration Gases - Linearity


Correction Data


Correction Data


General Iron Industries, Inc.


Chicago, IL


M193103


Scrubber Stack


JRK


0


3A,5/202


Mid cylinder % of high 


cylinder


Difference, % of 


Span


53.08%


0.00%


48.21%


0.11%


-0.34%


Type Analyzer Response


CC238024


CO2%


Zero Nitrogen


Cylinder ID


0.00


Cylinder Value


Zero Nitrogen


10.00


O2% ET0006082


0.00


9.993


18.72 18.70


ET0006082


0


20.73


-0.52%


0.00%


O2 %


CO2 %


Servomex 01440D1/3934


Model/Serial #


O2 % Servomex 01440D1/3934


CO2 %
Type


10.10


0.14%20.70


Analyzer Data


Setting
Expiration 


Date


XL361318B
9.936


FT-006 ISO Template V21.3  12/18/18
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Client:


Facility:


Project #:


Test Location:


Date: 11/15/2019


Time O2 % (dry) CO2 % (dry)


8:14 21.00 0.00


8:14 20.70 ih 0.00


8:15 20.70 h 0.00


8:15 20.70 0.00


8:15 17.00 0.00


8:15 19.30 18.70


8:16 19.30 18.70 ih


8:16 19.30 18.70 h


8:16 19.30 18.70


8:16 19.30 16.70


8:17 7.30 2.80


8:17 2.20 1.00


8:17 0.90 0.50


8:17 0.50 0.30


8:18 0.30 0.20


8:18 0.00 0.00


8:18 0.00 iz 0.00 iz


8:18 0.00 z 0.00 z


8:19 0.00 0.00


8:19 6.50 9.80


8:19 10.20 10.80


8:19 10.00 10.20


8:20 10.00 10.00


8:20 10.10 10.00


8:20 10.10 im 10.00 im


8:20 10.10 m 10.00 m


Linearity Cal/Pre 1 Cal 


General Iron Industries, Inc.


Chicago, IL


Scrubber Stack


M193103


FT-006 ISO Template V21.3  12/18/18
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Client:


Facility:


Project #:


Test Location:


Date: 11/18/2019


Time O2 % (dry) CO2 % (dry)


6:48 20.80 0.00


6:48 20.70 ih 0.00


6:48 20.70 h 0.00


6:49 20.70 0.00


6:49 19.60 18.90


6:49 19.60 19.00


6:49 19.60 18.70 ih


6:50 19.60 18.70 h


6:50 19.60 18.70


6:50 19.60 18.70


6:50 11.40 10.70


6:51 3.30 4.30


6:51 1.00 2.00


6:51 0.50 1.20


6:51 0.00 0.00


6:52 0.00 0.00


6:52 0.00 iz 0.00 iz


6:52 0.00 z 0.00 z


6:52 0.00 0.00


6:53 0.00 0.00


6:53 0.00 0.00


6:53 3.40 4.80


6:53 8.10 8.30


6:54 9.70 9.40


6:54 10.10 9.70


6:54 10.10 10.10


6:54 10.10 10.10


6:55 10.10 im 10.10 im


6:55 10.10 m 10.10 m


6:55 10.10 10.10


6:55 10.30 10.20


General Iron Industries, Inc.


Chicago, IL


Scrubber Stack


M193103


Linearity Cal/Pre 2 Cal 


FT-006 ISO Template V16.0  9/17/17
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Time O2 % (dry) CO2 % (dry) Time O2 % (dry) CO2 % (dry) Time O2 % (dry) CO2 % (dry) Time O2 % (dry) CO2 % (dry)


13:21 10.00 10.10 10:13 10.40 10.20 12:50 0.60 0.00 0.75 10.10 10.10


13:21 10.00 m 10.10 m 10:13 10.20 10.10 12:50 0.00 0.00 0.75 10.10 10.10


13:21 10.00 10.10 10:13 10.10 10.10 12:51 0.00 z 0.00 z 0.75 10.10 10.10


13:21 10.00 7.80 10:13 10.10 m 10.10 m 12:51 0.00 0.00 0.75 10.10 m 10.10 m


13:22 3.80 1.40 10:14 10,1 10.10 12:51 0.00 4.30 0.75 10.10 10.10


13:22 1.20 0.40 10:14 7.70 6.50 12:51 7.30 8.20 0.75 0.00 0.00


13:22 0.60 0.20 10:14 3.30 2.90 12:52 9.20 9.30 0.75 0.00 0.00


13:22 0.30 0.10 10:14 1.40 1.40 12:52 9.70 9.60 0.75 0.00 z 0.00 z


13:23 0.30 0.10 10:15 0.70 0.80 12:52 9.90 9.80 0.75 0.00 0.00


13:23 0.00 0.00 10:15 0.00 0.00 12:52 10.00 10.10 0.75 0.00 0.00


13:23 0.00 0.00 10:15 0.00 0.00 12:53 10.00 m 10.10 m 0.75 0.00 0.00


13:23 0.00 z 0.00 z 10:15 0.00 z 0.00 z 12:53 10.00 10.10


13:24 0.00 0.00 10:16 0.00 0.00


13:24 0.00 0.00 10:16 0.00 0.00


13:24 0.00 0.00


13:24 0.00 0.00


Client: General Iron Industries, Inc. Test Location: Scrubber Stack


Facility: Chicago, IL M193103Project #:


Post 4Post 1 Post 2 Post 3/Pre 4


FT-006 ISO Template V21.3  12/18/18
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Appendix I- Gas Cylinder Certifications 
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol


Part Number: E02AI99E15A0565 Reference Number: 54-401120996-1
Cylinder Number: CC203587 Cylinder Volume: 146.2 CF
Laboratory: 124 - Chicago (SAP) - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12018 Valve Outlet: 590
Gas Code: PPN,BALA Certification Date: Feb 13, 2018


Expiration Date: Feb 13, 2026


Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical


uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless otherwise noted.


Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.


ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay


Concentration Concentration Method Uncertainty Dates


PROPANE 90.00 PPM 91.12 PPM G1 +/- 0.6% NIST Traceable 02/13/2018
AIR Balance -


CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date


NTRM 16060318 CC471451 99.7 PPM PROPANE/AIR +/- 0.5% Nov 16, 2021


ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration


Nicolet 6700 AHR0801332 FTIR Jan 21, 2018


Triad Data Available Upon Request


Airgas Specialty Gases
Airgas USA, LLC
12722 S. Wentworth Ave.
Chicago, IL 60628
Airgas.com


                   Signature on file                  


Approved for Release Page 1 of 54-401120996-1A-118
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A-120







A-121







A-122







A-123







A-124
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol


Part Number: E03NI59E15A3452 Reference Number: 54-124579079-4
Cylinder Number: CC191078 Cylinder Volume: 159.0 CF
Laboratory: 124 - Chicago - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12016 Valve Outlet: 590
Gas Code: CO2,O2,BALN Certification Date: Sep 26, 2016


Expiration Date: Sep 26, 2024


Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical


uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.


Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.


ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay


Concentration Concentration Method Uncertainty Dates


CARBON DIOXIDE 19.00 % 18.60 % G1 +/- 1.0% NIST Traceable 09/26/2016
OXYGEN 22.00 % 21.76 % G1 +/- 1.1% NIST Traceable 09/26/2016
NITROGEN Balance


CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date


NTRM 13060709 CC413602 16.939 % CARBON DIOXIDE/NITROGEN +/- 0.6% May 08, 2019
NTRM 12062016 CC367570 22.88 % OXYGEN/NITROGEN +/- 0.2% Apr 24, 2018


ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration


CO2-1 HORIBA VIA-510 V1E3H7P5 NDIR Sep 21, 2016
O2-1 HORIBA MPA-510 3VUYL9NR Paramagnetic Sep 23, 2016


Triad Data Available Upon Request


                   Signature on file                  


Approved for Release Page 1 of 54-124579079-4A-126
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol


Part Number: E02NI80E15A3290 Reference Number: 54-124607465-3
Cylinder Number: CC238024 Cylinder Volume: 146.1 CF
Laboratory: 124 - Chicago (SAP) - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12017 Valve Outlet: 590
Gas Code: O2,BALN Certification Date: Mar 08, 2017


Expiration Date: Mar 08, 2025


Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical


uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.


Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.


ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay


Concentration Concentration Method Uncertainty Dates


OXYGEN 20.00 % 20.73 % G1 +/- 0.7% NIST Traceable 03/08/2017
NITROGEN Balance -


CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date


NTRM 12062017 CC367575 22.88 % OXYGEN/NITROGEN +/- 0.2% Apr 24, 2018


ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration


O2-1 HORIBA MPA-510 3VUYL9NR Paramagnetic Mar 03, 2017


Triad Data Available Upon Request


Airgas Specialty Gases
Airgas USA, LLC
12722 S. Wentworth Ave.
Chicago, IL 60628
Airgas.com


                   Signature on file                  


Approved for Release Page 1 of 54-124607465-3A-129
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol


Part Number: E02AI99E15A02S3 Reference Number: 54-401521820-1
Cylinder Number: CC422024 Cylinder Volume: 146.0 CF
Laboratory: 124 - Chicago (SAP) - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12019 Valve Outlet: 590
Gas Code: CH4,BALA Certification Date: Jun 18, 2019


Expiration Date: Jun 18, 2027


Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical


uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.


Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.


ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay


Concentration Concentration Method Uncertainty Dates


METHANE 6.000 PPM 5.934 PPM G1 +/- 1.0% NIST Traceable 06/18/2019
AIR Balance -


CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date


NTRM 01011114 ALM044579 9.92 PPM METHANE/AIR +/- 0.8% Jun 26, 2019


ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration


Nicolet 6700 AHR0801332 FTIR May 28, 2019


Triad Data Available Upon Request


Airgas Specialty Gases
Airgas USA, LLC
12722 S. Wentworth Ave.
Chicago, IL 60628
Airgas.com


                   Signature on file                  


Approved for Release Page 1 of 54-401521820-1A-131
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END OF THE REPORT 
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Emissions Test Report  
RTO VOM Destruction Efficiency 


GII, LLC 
IEPA Site ID.: 031600BTB 


GII, LLC 
1909 NORTH CLIFTON AVENUE  


CHICAGO, ILLINOIS 60614 


JANUARY 2020 


APPENDIX B  


RTO COMBUSTION CHAMBER TEMPERATURE DATA 
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RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Fri Nov 15 2019 10:33:04.4060 1768
Fri Nov 15 2019 10:33:14.4060 1765
Fri Nov 15 2019 10:33:24.4060 1761
Fri Nov 15 2019 10:33:34.4060 1759
Fri Nov 15 2019 10:33:44.4060 1757
Fri Nov 15 2019 10:33:54.4060 1759
Fri Nov 15 2019 10:34:04.4060 1758
Fri Nov 15 2019 10:34:14.4060 1755
Fri Nov 15 2019 10:34:24.4060 1750
Fri Nov 15 2019 10:34:34.4060 1746
Fri Nov 15 2019 10:34:44.4060 1742
Fri Nov 15 2019 10:34:54.4060 1745
Fri Nov 15 2019 10:35:04.4060 1750
Fri Nov 15 2019 10:35:14.4060 1754
Fri Nov 15 2019 10:35:24.4060 1756
Fri Nov 15 2019 10:35:34.4060 1756
Fri Nov 15 2019 10:35:44.4060 1755
Fri Nov 15 2019 10:35:54.4060 1753
Fri Nov 15 2019 10:36:04.4060 1750
Fri Nov 15 2019 10:36:14.4060 1747
Fri Nov 15 2019 10:36:24.4060 1743
Fri Nov 15 2019 10:36:34.4060 1740
Fri Nov 15 2019 10:36:44.4060 1742
Fri Nov 15 2019 10:36:54.4060 1740
Fri Nov 15 2019 10:37:04.4060 1732
Fri Nov 15 2019 10:37:14.4060 1722
Fri Nov 15 2019 10:37:24.4060 1715
Fri Nov 15 2019 10:37:34.4060 1707
Fri Nov 15 2019 10:37:44.4060 1700
Fri Nov 15 2019 10:37:54.4060 1714
Fri Nov 15 2019 10:38:04.4060 1741
Fri Nov 15 2019 10:38:14.4060 1767
Fri Nov 15 2019 10:38:24.4060 1785
Fri Nov 15 2019 10:38:34.4060 1795
Fri Nov 15 2019 10:38:44.4060 1796
Fri Nov 15 2019 10:38:54.4060 1797
Fri Nov 15 2019 10:39:04.4060 1798
Fri Nov 15 2019 10:39:14.4060 1799
Fri Nov 15 2019 10:39:24.4060 1801
Fri Nov 15 2019 10:39:34.4060 1800
Fri Nov 15 2019 10:39:44.4060 1800
Fri Nov 15 2019 10:39:54.4060 1799
Fri Nov 15 2019 10:40:04.4060 1796
Fri Nov 15 2019 10:40:14.4060 1793
Fri Nov 15 2019 10:40:24.4060 1790
Fri Nov 15 2019 10:40:34.4060 1787
Fri Nov 15 2019 10:40:44.4060 1785
Fri Nov 15 2019 10:40:54.4060 1788
Fri Nov 15 2019 10:41:04.4060 1794
Fri Nov 15 2019 10:41:14.4060 1797
Fri Nov 15 2019 10:41:24.4060 1797
Fri Nov 15 2019 10:41:34.4060 1797
Fri Nov 15 2019 10:41:44.4060 1795
Fri Nov 15 2019 10:41:54.4060 1792
Fri Nov 15 2019 10:42:04.4060 1789
Fri Nov 15 2019 10:42:14.4060 1785
Fri Nov 15 2019 10:42:24.4060 1781
Fri Nov 15 2019 10:42:34.4060 1776
Fri Nov 15 2019 10:42:44.4060 1771
Fri Nov 15 2019 10:42:54.4060 1765
Fri Nov 15 2019 10:43:04.4060 1758
Fri Nov 15 2019 10:43:14.4060 1752
Fri Nov 15 2019 10:43:24.4060 1746
Fri Nov 15 2019 10:43:34.4060 1739
Fri Nov 15 2019 10:43:44.4060 1732
Fri Nov 15 2019 10:43:54.4060 1747
Fri Nov 15 2019 10:44:04.4060 1773
Fri Nov 15 2019 10:44:14.4060 1792
Fri Nov 15 2019 10:44:24.4060 1801
Fri Nov 15 2019 10:44:34.4060 1805
Fri Nov 15 2019 10:44:44.4060 1807
Fri Nov 15 2019 10:44:54.4060 1808
Fri Nov 15 2019 10:45:04.4060 1809
Fri Nov 15 2019 10:45:14.4060 1809
Fri Nov 15 2019 10:45:24.4060 1806
Fri Nov 15 2019 10:45:34.4060 1802
Fri Nov 15 2019 10:45:44.4060 1796
Fri Nov 15 2019 10:45:54.4060 1789
Fri Nov 15 2019 10:46:04.4060 1782
Fri Nov 15 2019 10:46:14.4060 1776
Fri Nov 15 2019 10:46:24.4060 1770
Fri Nov 15 2019 10:46:34.4060 1767
Fri Nov 15 2019 10:46:44.4060 1766
Fri Nov 15 2019 10:46:54.4060 1772
Fri Nov 15 2019 10:47:04.4060 1780
Fri Nov 15 2019 10:47:14.4060 1785
Fri Nov 15 2019 10:47:24.4060 1789
Fri Nov 15 2019 10:47:34.4060 1791
Fri Nov 15 2019 10:47:44.4060 1792
Fri Nov 15 2019 10:47:54.4060 1792
Fri Nov 15 2019 10:48:04.4060 1792
Fri Nov 15 2019 10:48:14.4060 1791
Fri Nov 15 2019 10:48:24.4060 1790
Fri Nov 15 2019 10:48:34.4060 1787
Fri Nov 15 2019 10:48:44.4060 1784
Fri Nov 15 2019 10:48:54.4060 1780
Fri Nov 15 2019 10:49:04.4060 1775
Fri Nov 15 2019 10:49:14.4060 1770
Fri Nov 15 2019 10:49:24.4060 1764
Fri Nov 15 2019 10:49:34.4060 1757
Fri Nov 15 2019 10:49:44.4060 1752
Fri Nov 15 2019 10:49:54.4060 1765
Fri Nov 15 2019 10:50:04.4060 1785
Fri Nov 15 2019 10:50:14.4060 1797
Fri Nov 15 2019 10:50:24.4060 1801
Fri Nov 15 2019 10:50:34.4060 1803
Fri Nov 15 2019 10:50:44.4060 1803


11-15-19
Run 1
VOID


Time: 
10:33 AM - 
13:18 AM


11-15-19 - Run 1 - Page 1 B-1







RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Fri Nov 15 2019 10:50:54.4060 1802
Fri Nov 15 2019 10:51:04.4060 1801
Fri Nov 15 2019 10:51:14.4060 1799
Fri Nov 15 2019 10:51:24.4060 1795
Fri Nov 15 2019 10:51:34.4060 1791
Fri Nov 15 2019 10:51:44.4060 1786
Fri Nov 15 2019 10:51:54.4060 1780
Fri Nov 15 2019 10:52:04.4060 1774
Fri Nov 15 2019 10:52:14.4060 1768
Fri Nov 15 2019 10:52:24.4060 1760
Fri Nov 15 2019 10:52:34.4060 1755
Fri Nov 15 2019 10:52:44.4060 1752
Fri Nov 15 2019 10:52:54.4060 1757
Fri Nov 15 2019 10:53:04.4060 1765
Fri Nov 15 2019 10:53:14.4060 1771
Fri Nov 15 2019 10:53:24.4060 1775
Fri Nov 15 2019 10:53:34.4060 1777
Fri Nov 15 2019 10:53:44.4060 1778
Fri Nov 15 2019 10:53:54.4060 1779
Fri Nov 15 2019 10:54:04.4060 1780
Fri Nov 15 2019 10:54:14.4060 1779
Fri Nov 15 2019 10:54:24.4060 1778
Fri Nov 15 2019 10:54:34.4060 1776
Fri Nov 15 2019 10:54:44.4060 1773
Fri Nov 15 2019 10:54:54.4060 1769
Fri Nov 15 2019 10:55:04.4060 1765
Fri Nov 15 2019 10:55:14.4060 1761
Fri Nov 15 2019 10:55:24.4060 1759
Fri Nov 15 2019 10:55:34.4060 1754
Fri Nov 15 2019 10:55:44.4060 1749
Fri Nov 15 2019 10:55:54.4060 1760
Fri Nov 15 2019 10:56:04.4060 1778
Fri Nov 15 2019 10:56:14.4060 1790
Fri Nov 15 2019 10:56:24.4060 1796
Fri Nov 15 2019 10:56:34.4060 1799
Fri Nov 15 2019 10:56:44.4060 1799
Fri Nov 15 2019 10:56:54.4060 1799
Fri Nov 15 2019 10:57:04.4060 1797
Fri Nov 15 2019 10:57:14.4060 1793
Fri Nov 15 2019 10:57:24.4060 1788
Fri Nov 15 2019 10:57:34.4060 1785
Fri Nov 15 2019 10:57:44.4060 1785
Fri Nov 15 2019 10:57:54.4060 1785
Fri Nov 15 2019 10:58:04.4060 1780
Fri Nov 15 2019 10:58:14.4060 1771
Fri Nov 15 2019 10:58:24.4060 1760
Fri Nov 15 2019 10:58:34.4060 1753
Fri Nov 15 2019 10:58:44.4060 1749
Fri Nov 15 2019 10:58:54.4060 1755
Fri Nov 15 2019 10:59:04.4060 1764
Fri Nov 15 2019 10:59:14.4060 1770
Fri Nov 15 2019 10:59:24.4060 1774
Fri Nov 15 2019 10:59:34.4060 1776
Fri Nov 15 2019 10:59:44.4060 1777
Fri Nov 15 2019 10:59:54.4060 1777
Fri Nov 15 2019 11:00:04.4060 1777
Fri Nov 15 2019 11:00:14.4060 1777
Fri Nov 15 2019 11:00:24.4060 1775
Fri Nov 15 2019 11:00:34.4060 1773
Fri Nov 15 2019 11:00:44.4060 1771
Fri Nov 15 2019 11:00:54.4060 1768
Fri Nov 15 2019 11:01:04.4060 1765
Fri Nov 15 2019 11:01:14.4060 1761
Fri Nov 15 2019 11:01:24.4060 1758
Fri Nov 15 2019 11:01:34.4060 1753
Fri Nov 15 2019 11:01:44.4060 1750
Fri Nov 15 2019 11:01:54.4060 1761
Fri Nov 15 2019 11:02:04.4060 1780
Fri Nov 15 2019 11:02:14.4060 1791
Fri Nov 15 2019 11:02:24.4060 1797
Fri Nov 15 2019 11:02:34.4060 1799
Fri Nov 15 2019 11:02:44.4060 1799
Fri Nov 15 2019 11:02:54.4060 1798
Fri Nov 15 2019 11:03:04.4060 1797
Fri Nov 15 2019 11:03:14.4060 1794
Fri Nov 15 2019 11:03:24.4060 1790
Fri Nov 15 2019 11:03:34.4060 1786
Fri Nov 15 2019 11:03:44.4060 1782
Fri Nov 15 2019 11:03:54.4060 1776
Fri Nov 15 2019 11:04:04.4060 1770
Fri Nov 15 2019 11:04:14.4060 1765
Fri Nov 15 2019 11:04:24.4060 1759
Fri Nov 15 2019 11:04:34.4060 1752
Fri Nov 15 2019 11:04:44.4060 1747
Fri Nov 15 2019 11:04:54.4060 1751
Fri Nov 15 2019 11:05:04.4060 1759
Fri Nov 15 2019 11:05:14.4060 1767
Fri Nov 15 2019 11:05:24.4060 1772
Fri Nov 15 2019 11:05:34.4060 1775
Fri Nov 15 2019 11:05:44.4060 1777
Fri Nov 15 2019 11:05:54.4060 1778
Fri Nov 15 2019 11:06:04.4060 1778
Fri Nov 15 2019 11:06:14.4060 1777
Fri Nov 15 2019 11:06:24.4060 1776
Fri Nov 15 2019 11:06:34.4060 1775
Fri Nov 15 2019 11:06:44.4060 1773
Fri Nov 15 2019 11:06:54.4060 1771
Fri Nov 15 2019 11:07:04.4060 1768
Fri Nov 15 2019 11:07:14.4060 1765
Fri Nov 15 2019 11:07:24.4060 1760
Fri Nov 15 2019 11:07:34.4060 1755
Fri Nov 15 2019 11:07:44.4060 1751
Fri Nov 15 2019 11:07:54.4060 1762
Fri Nov 15 2019 11:08:04.4060 1780
Fri Nov 15 2019 11:08:14.4060 1791
Fri Nov 15 2019 11:08:24.4060 1797
Fri Nov 15 2019 11:08:34.4060 1801
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RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Fri Nov 15 2019 11:08:44.4060 1800
Fri Nov 15 2019 11:08:54.4060 1799
Fri Nov 15 2019 11:09:04.4060 1796
Fri Nov 15 2019 11:09:14.4060 1791
Fri Nov 15 2019 11:09:24.4060 1787
Fri Nov 15 2019 11:09:34.4060 1783
Fri Nov 15 2019 11:09:44.4060 1779
Fri Nov 15 2019 11:09:54.4060 1773
Fri Nov 15 2019 11:10:04.4060 1766
Fri Nov 15 2019 11:10:14.4060 1759
Fri Nov 15 2019 11:10:24.4060 1752
Fri Nov 15 2019 11:10:34.4060 1745
Fri Nov 15 2019 11:10:44.4060 1738
Fri Nov 15 2019 11:10:54.4060 1743
Fri Nov 15 2019 11:11:04.4060 1753
Fri Nov 15 2019 11:11:14.4060 1761
Fri Nov 15 2019 11:11:24.4060 1767
Fri Nov 15 2019 11:11:34.4060 1770
Fri Nov 15 2019 11:11:44.4060 1771
Fri Nov 15 2019 11:11:54.4060 1772
Fri Nov 15 2019 11:12:04.4060 1773
Fri Nov 15 2019 11:12:14.4060 1773
Fri Nov 15 2019 11:12:24.4060 1771
Fri Nov 15 2019 11:12:34.4060 1769
Fri Nov 15 2019 11:12:44.4060 1765
Fri Nov 15 2019 11:12:54.4060 1761
Fri Nov 15 2019 11:13:04.4060 1757
Fri Nov 15 2019 11:13:14.4060 1751
Fri Nov 15 2019 11:13:24.4060 1745
Fri Nov 15 2019 11:13:34.4060 1738
Fri Nov 15 2019 11:13:44.4060 1732
Fri Nov 15 2019 11:13:54.4060 1747
Fri Nov 15 2019 11:14:04.4060 1771
Fri Nov 15 2019 11:14:14.4060 1786
Fri Nov 15 2019 11:14:24.4060 1794
Fri Nov 15 2019 11:14:34.4060 1798
Fri Nov 15 2019 11:14:44.4060 1800
Fri Nov 15 2019 11:14:54.4060 1798
Fri Nov 15 2019 11:15:04.4060 1796
Fri Nov 15 2019 11:15:14.4060 1791
Fri Nov 15 2019 11:15:24.4060 1785
Fri Nov 15 2019 11:15:34.4060 1780
Fri Nov 15 2019 11:15:44.4060 1774
Fri Nov 15 2019 11:15:54.4060 1767
Fri Nov 15 2019 11:16:04.4060 1762
Fri Nov 15 2019 11:16:14.4060 1758
Fri Nov 15 2019 11:16:24.4060 1756
Fri Nov 15 2019 11:16:34.4060 1754
Fri Nov 15 2019 11:16:44.4060 1751
Fri Nov 15 2019 11:16:54.4060 1756
Fri Nov 15 2019 11:17:04.4060 1766
Fri Nov 15 2019 11:17:14.4060 1773
Fri Nov 15 2019 11:17:24.4060 1779
Fri Nov 15 2019 11:17:34.4060 1785
Fri Nov 15 2019 11:17:44.4060 1786
Fri Nov 15 2019 11:17:54.4060 1784
Fri Nov 15 2019 11:18:04.4060 1782
Fri Nov 15 2019 11:18:14.4060 1779
Fri Nov 15 2019 11:18:24.4060 1776
Fri Nov 15 2019 11:18:34.4060 1771
Fri Nov 15 2019 11:18:44.4060 1767
Fri Nov 15 2019 11:18:54.4060 1763
Fri Nov 15 2019 11:19:04.4060 1758
Fri Nov 15 2019 11:19:14.4060 1753
Fri Nov 15 2019 11:19:24.4060 1750
Fri Nov 15 2019 11:19:34.4060 1746
Fri Nov 15 2019 11:19:44.4060 1740
Fri Nov 15 2019 11:19:54.4060 1745
Fri Nov 15 2019 11:20:04.4060 1770
Fri Nov 15 2019 11:20:14.4060 1792
Fri Nov 15 2019 11:20:24.4060 1803
Fri Nov 15 2019 11:20:34.4060 1808
Fri Nov 15 2019 11:20:44.4060 1813
Fri Nov 15 2019 11:20:54.4060 1816
Fri Nov 15 2019 11:21:04.4060 1815
Fri Nov 15 2019 11:21:14.4060 1812
Fri Nov 15 2019 11:21:24.4060 1808
Fri Nov 15 2019 11:21:34.4060 1802
Fri Nov 15 2019 11:21:44.4060 1795
Fri Nov 15 2019 11:21:54.4060 1788
Fri Nov 15 2019 11:22:04.4060 1780
Fri Nov 15 2019 11:22:14.4060 1773
Fri Nov 15 2019 11:22:24.4060 1768
Fri Nov 15 2019 11:22:34.4060 1766
Fri Nov 15 2019 11:22:44.4060 1764
Fri Nov 15 2019 11:22:54.4060 1771
Fri Nov 15 2019 11:23:04.4060 1781
Fri Nov 15 2019 11:23:14.4060 1789
Fri Nov 15 2019 11:23:24.4060 1793
Fri Nov 15 2019 11:23:34.4060 1795
Fri Nov 15 2019 11:23:44.4060 1796
Fri Nov 15 2019 11:23:54.4060 1795
Fri Nov 15 2019 11:24:04.4060 1794
Fri Nov 15 2019 11:24:14.4060 1792
Fri Nov 15 2019 11:24:24.4060 1790
Fri Nov 15 2019 11:24:34.4060 1788
Fri Nov 15 2019 11:24:44.4060 1785
Fri Nov 15 2019 11:24:54.4060 1782
Fri Nov 15 2019 11:25:04.4060 1779
Fri Nov 15 2019 11:25:14.4060 1774
Fri Nov 15 2019 11:25:24.4060 1769
Fri Nov 15 2019 11:25:34.4060 1763
Fri Nov 15 2019 11:25:44.4060 1757
Fri Nov 15 2019 11:25:54.4060 1768
Fri Nov 15 2019 11:26:04.4060 1787
Fri Nov 15 2019 11:26:14.4060 1798
Fri Nov 15 2019 11:26:24.4060 1805
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RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Fri Nov 15 2019 11:26:34.4060 1807
Fri Nov 15 2019 11:26:44.4060 1807
Fri Nov 15 2019 11:26:54.4060 1804
Fri Nov 15 2019 11:27:04.4060 1801
Fri Nov 15 2019 11:27:14.4060 1797
Fri Nov 15 2019 11:27:24.4060 1793
Fri Nov 15 2019 11:27:34.4060 1789
Fri Nov 15 2019 11:27:44.4060 1783
Fri Nov 15 2019 11:27:54.4060 1776
Fri Nov 15 2019 11:28:04.4060 1769
Fri Nov 15 2019 11:28:14.4060 1766
Fri Nov 15 2019 11:28:24.4060 1766
Fri Nov 15 2019 11:28:34.4060 1768
Fri Nov 15 2019 11:28:44.4060 1769
Fri Nov 15 2019 11:28:54.4060 1773
Fri Nov 15 2019 11:29:04.4060 1777
Fri Nov 15 2019 11:29:14.4060 1781
Fri Nov 15 2019 11:29:24.4060 1783
Fri Nov 15 2019 11:29:34.4060 1784
Fri Nov 15 2019 11:29:44.4060 1785
Fri Nov 15 2019 11:29:54.4060 1785
Fri Nov 15 2019 11:30:04.4060 1785
Fri Nov 15 2019 11:30:14.4060 1785
Fri Nov 15 2019 11:30:24.4060 1785
Fri Nov 15 2019 11:30:34.4060 1784
Fri Nov 15 2019 11:30:44.4060 1777
Fri Nov 15 2019 11:30:54.4060 1767
Fri Nov 15 2019 11:31:04.4060 1759
Fri Nov 15 2019 11:31:14.4060 1752
Fri Nov 15 2019 11:31:24.4060 1746
Fri Nov 15 2019 11:31:34.4060 1741
Fri Nov 15 2019 11:31:44.4060 1736
Fri Nov 15 2019 11:31:54.4060 1731
Fri Nov 15 2019 11:32:04.4060 1726
Fri Nov 15 2019 11:32:14.4060 1722
Fri Nov 15 2019 11:32:24.4060 1718
Fri Nov 15 2019 11:32:34.4060 1714
Fri Nov 15 2019 11:32:44.4060 1710
Fri Nov 15 2019 11:32:54.4060 1706
Fri Nov 15 2019 11:33:04.4060 1703
Fri Nov 15 2019 11:33:14.4060 1700
Fri Nov 15 2019 11:33:24.4060 1697
Fri Nov 15 2019 11:33:34.4060 1693
Fri Nov 15 2019 11:33:44.4060 1690
Fri Nov 15 2019 11:33:54.4060 1687
Fri Nov 15 2019 11:34:04.4060 1684
Fri Nov 15 2019 11:34:14.4060 1682
Fri Nov 15 2019 11:34:24.4060 1679
Fri Nov 15 2019 11:34:34.4060 1676
Fri Nov 15 2019 11:34:44.4060 1676
Fri Nov 15 2019 11:34:54.4060 1681
Fri Nov 15 2019 11:35:04.4060 1688
Fri Nov 15 2019 11:35:14.4060 1695
Fri Nov 15 2019 11:35:24.4060 1702
Fri Nov 15 2019 11:35:34.4060 1709
Fri Nov 15 2019 11:35:44.4060 1715
Fri Nov 15 2019 11:35:54.4060 1720
Fri Nov 15 2019 11:36:04.4060 1725
Fri Nov 15 2019 11:36:14.4060 1730
Fri Nov 15 2019 11:36:24.4060 1734
Fri Nov 15 2019 11:36:34.4060 1737
Fri Nov 15 2019 11:36:44.4060 1741
Fri Nov 15 2019 11:36:54.4060 1744
Fri Nov 15 2019 11:37:04.4060 1747
Fri Nov 15 2019 11:37:14.4060 1749
Fri Nov 15 2019 11:37:24.4060 1750
Fri Nov 15 2019 11:37:34.4060 1751
Fri Nov 15 2019 11:37:44.4060 1748
Fri Nov 15 2019 11:37:54.4060 1741
Fri Nov 15 2019 11:38:04.4060 1732
Fri Nov 15 2019 11:38:14.4060 1724
Fri Nov 15 2019 11:38:24.4060 1717
Fri Nov 15 2019 11:38:34.4060 1712
Fri Nov 15 2019 11:38:44.4060 1712
Fri Nov 15 2019 11:38:54.4060 1714
Fri Nov 15 2019 11:39:04.4060 1716
Fri Nov 15 2019 11:39:14.4060 1721
Fri Nov 15 2019 11:39:24.4060 1726
Fri Nov 15 2019 11:39:34.4060 1732
Fri Nov 15 2019 11:39:44.4060 1738
Fri Nov 15 2019 11:39:54.4060 1742
Fri Nov 15 2019 11:40:04.4060 1741
Fri Nov 15 2019 11:40:14.4060 1738
Fri Nov 15 2019 11:40:24.4060 1736
Fri Nov 15 2019 11:40:34.4060 1732
Fri Nov 15 2019 11:40:44.4060 1725
Fri Nov 15 2019 11:40:54.4060 1723
Fri Nov 15 2019 11:41:04.4060 1724
Fri Nov 15 2019 11:41:14.4060 1724
Fri Nov 15 2019 11:41:24.4060 1723
Fri Nov 15 2019 11:41:34.4060 1723
Fri Nov 15 2019 11:41:44.4060 1722
Fri Nov 15 2019 11:41:54.4060 1721
Fri Nov 15 2019 11:42:04.4060 1720
Fri Nov 15 2019 11:42:14.4060 1718
Fri Nov 15 2019 11:42:24.4060 1716
Fri Nov 15 2019 11:42:34.4060 1714
Fri Nov 15 2019 11:42:44.4060 1711
Fri Nov 15 2019 11:42:54.4060 1707
Fri Nov 15 2019 11:43:04.4060 1703
Fri Nov 15 2019 11:43:14.4060 1700
Fri Nov 15 2019 11:43:24.4060 1696
Fri Nov 15 2019 11:43:34.4060 1695
Fri Nov 15 2019 11:43:44.4060 1707
Fri Nov 15 2019 11:43:54.4060 1725
Fri Nov 15 2019 11:44:04.4060 1738
Fri Nov 15 2019 11:44:14.4060 1745
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RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Fri Nov 15 2019 11:44:24.4060 1751
Fri Nov 15 2019 11:44:34.4060 1757
Fri Nov 15 2019 11:44:44.4060 1763
Fri Nov 15 2019 11:44:54.4060 1764
Fri Nov 15 2019 11:45:04.4060 1763
Fri Nov 15 2019 11:45:14.4060 1760
Fri Nov 15 2019 11:45:24.4060 1757
Fri Nov 15 2019 11:45:34.4060 1755
Fri Nov 15 2019 11:45:44.4060 1750
Fri Nov 15 2019 11:45:54.4060 1747
Fri Nov 15 2019 11:46:04.4060 1743
Fri Nov 15 2019 11:46:14.4060 1740
Fri Nov 15 2019 11:46:24.4060 1740
Fri Nov 15 2019 11:46:34.4060 1742
Fri Nov 15 2019 11:46:44.4060 1748
Fri Nov 15 2019 11:46:54.4060 1754
Fri Nov 15 2019 11:47:04.4060 1758
Fri Nov 15 2019 11:47:14.4060 1760
Fri Nov 15 2019 11:47:24.4060 1762
Fri Nov 15 2019 11:47:34.4060 1765
Fri Nov 15 2019 11:47:44.4060 1765
Fri Nov 15 2019 11:47:54.4060 1765
Fri Nov 15 2019 11:48:04.4060 1762
Fri Nov 15 2019 11:48:14.4060 1759
Fri Nov 15 2019 11:48:24.4060 1756
Fri Nov 15 2019 11:48:34.4060 1753
Fri Nov 15 2019 11:48:44.4060 1749
Fri Nov 15 2019 11:48:54.4060 1746
Fri Nov 15 2019 11:49:04.4060 1739
Fri Nov 15 2019 11:49:14.4060 1732
Fri Nov 15 2019 11:49:24.4060 1720
Fri Nov 15 2019 11:49:34.4060 1707
Fri Nov 15 2019 11:49:44.4060 1707
Fri Nov 15 2019 11:49:54.4060 1731
Fri Nov 15 2019 11:50:04.4060 1756
Fri Nov 15 2019 11:50:14.4060 1776
Fri Nov 15 2019 11:50:24.4060 1792
Fri Nov 15 2019 11:50:34.4060 1801
Fri Nov 15 2019 11:50:44.4060 1804
Fri Nov 15 2019 11:50:54.4060 1806
Fri Nov 15 2019 11:51:04.4060 1809
Fri Nov 15 2019 11:51:14.4060 1810
Fri Nov 15 2019 11:51:24.4060 1809
Fri Nov 15 2019 11:51:34.4060 1806
Fri Nov 15 2019 11:51:44.4060 1803
Fri Nov 15 2019 11:51:54.4060 1799
Fri Nov 15 2019 11:52:04.4060 1794
Fri Nov 15 2019 11:52:14.4060 1791
Fri Nov 15 2019 11:52:24.4060 1788
Fri Nov 15 2019 11:52:34.4060 1783
Fri Nov 15 2019 11:52:44.4060 1784
Fri Nov 15 2019 11:52:54.4060 1788
Fri Nov 15 2019 11:53:04.4060 1793
Fri Nov 15 2019 11:53:14.4060 1794
Fri Nov 15 2019 11:53:24.4060 1803
Fri Nov 15 2019 11:53:34.4060 1807
Fri Nov 15 2019 11:53:44.4060 1807
Fri Nov 15 2019 11:53:54.4060 1804
Fri Nov 15 2019 11:54:04.4060 1801
Fri Nov 15 2019 11:54:14.4060 1796
Fri Nov 15 2019 11:54:24.4060 1792
Fri Nov 15 2019 11:54:34.4060 1785
Fri Nov 15 2019 11:54:44.4060 1778
Fri Nov 15 2019 11:54:54.4060 1772
Fri Nov 15 2019 11:55:04.4060 1765
Fri Nov 15 2019 11:55:14.4060 1757
Fri Nov 15 2019 11:55:24.4060 1748
Fri Nov 15 2019 11:55:34.4060 1735
Fri Nov 15 2019 11:55:44.4060 1735
Fri Nov 15 2019 11:55:54.4060 1757
Fri Nov 15 2019 11:56:04.4060 1785
Fri Nov 15 2019 11:56:14.4060 1806
Fri Nov 15 2019 11:56:24.4060 1819
Fri Nov 15 2019 11:56:34.4060 1824
Fri Nov 15 2019 11:56:44.4060 1826
Fri Nov 15 2019 11:56:54.4060 1827
Fri Nov 15 2019 11:57:04.4060 1826
Fri Nov 15 2019 11:57:14.4060 1821
Fri Nov 15 2019 11:57:24.4060 1815
Fri Nov 15 2019 11:57:34.4060 1809
Fri Nov 15 2019 11:57:44.4060 1803
Fri Nov 15 2019 11:57:54.4060 1797
Fri Nov 15 2019 11:58:04.4060 1790
Fri Nov 15 2019 11:58:14.4060 1785
Fri Nov 15 2019 11:58:24.4060 1781
Fri Nov 15 2019 11:58:34.4060 1778
Fri Nov 15 2019 11:58:44.4060 1782
Fri Nov 15 2019 11:58:54.4060 1791
Fri Nov 15 2019 11:59:04.4060 1797
Fri Nov 15 2019 11:59:14.4060 1800
Fri Nov 15 2019 11:59:24.4060 1801
Fri Nov 15 2019 11:59:34.4060 1805
Fri Nov 15 2019 11:59:44.4060 1807
Fri Nov 15 2019 11:59:54.4060 1807
Fri Nov 15 2019 12:00:04.4060 1804
Fri Nov 15 2019 12:00:14.4060 1798
Fri Nov 15 2019 12:00:24.4060 1791
Fri Nov 15 2019 12:00:34.4060 1784
Fri Nov 15 2019 12:00:44.4060 1779
Fri Nov 15 2019 12:00:54.4060 1774
Fri Nov 15 2019 12:01:04.4060 1771
Fri Nov 15 2019 12:01:14.4060 1766
Fri Nov 15 2019 12:01:24.4060 1761
Fri Nov 15 2019 12:01:34.4060 1758
Fri Nov 15 2019 12:01:44.4060 1767
Fri Nov 15 2019 12:01:54.4060 1793
Fri Nov 15 2019 12:02:04.4060 1809
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RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Fri Nov 15 2019 12:02:14.4060 1817
Fri Nov 15 2019 12:02:24.4060 1821
Fri Nov 15 2019 12:02:34.4060 1822
Fri Nov 15 2019 12:02:44.4060 1822
Fri Nov 15 2019 12:02:54.4060 1820
Fri Nov 15 2019 12:03:04.4060 1817
Fri Nov 15 2019 12:03:14.4060 1813
Fri Nov 15 2019 12:03:24.4060 1808
Fri Nov 15 2019 12:03:34.4060 1803
Fri Nov 15 2019 12:03:44.4060 1796
Fri Nov 15 2019 12:03:54.4060 1789
Fri Nov 15 2019 12:04:04.4060 1781
Fri Nov 15 2019 12:04:14.4060 1773
Fri Nov 15 2019 12:04:24.4060 1766
Fri Nov 15 2019 12:04:34.4060 1762
Fri Nov 15 2019 12:04:44.4060 1766
Fri Nov 15 2019 12:04:54.4060 1774
Fri Nov 15 2019 12:05:04.4060 1780
Fri Nov 15 2019 12:05:14.4060 1785
Fri Nov 15 2019 12:05:24.4060 1788
Fri Nov 15 2019 12:05:34.4060 1789
Fri Nov 15 2019 12:05:44.4060 1789
Fri Nov 15 2019 12:05:54.4060 1782
Fri Nov 15 2019 12:06:04.4060 1772
Fri Nov 15 2019 12:06:14.4060 1764
Fri Nov 15 2019 12:06:24.4060 1758
Fri Nov 15 2019 12:06:34.4060 1753
Fri Nov 15 2019 12:06:44.4060 1749
Fri Nov 15 2019 12:06:54.4060 1744
Fri Nov 15 2019 12:07:04.4060 1740
Fri Nov 15 2019 12:07:14.4060 1735
Fri Nov 15 2019 12:07:24.4060 1731
Fri Nov 15 2019 12:07:34.4060 1728
Fri Nov 15 2019 12:07:44.4060 1724
Fri Nov 15 2019 12:07:54.4060 1721
Fri Nov 15 2019 12:08:04.4060 1717
Fri Nov 15 2019 12:08:14.4060 1714
Fri Nov 15 2019 12:08:24.4060 1711
Fri Nov 15 2019 12:08:34.4060 1708
Fri Nov 15 2019 12:08:44.4060 1706
Fri Nov 15 2019 12:08:54.4060 1710
Fri Nov 15 2019 12:09:04.4060 1716
Fri Nov 15 2019 12:09:14.4060 1722
Fri Nov 15 2019 12:09:24.4060 1728
Fri Nov 15 2019 12:09:34.4060 1733
Fri Nov 15 2019 12:09:44.4060 1738
Fri Nov 15 2019 12:09:54.4060 1743
Fri Nov 15 2019 12:10:04.4060 1746
Fri Nov 15 2019 12:10:14.4060 1750
Fri Nov 15 2019 12:10:24.4060 1753
Fri Nov 15 2019 12:10:34.4060 1755
Fri Nov 15 2019 12:10:44.4060 1758
Fri Nov 15 2019 12:10:54.4060 1760
Fri Nov 15 2019 12:11:04.4060 1762
Fri Nov 15 2019 12:11:14.4060 1764
Fri Nov 15 2019 12:11:24.4060 1766
Fri Nov 15 2019 12:11:34.4060 1767
Fri Nov 15 2019 12:11:44.4060 1763
Fri Nov 15 2019 12:11:54.4060 1757
Fri Nov 15 2019 12:12:04.4060 1749
Fri Nov 15 2019 12:12:14.4060 1742
Fri Nov 15 2019 12:12:24.4060 1736
Fri Nov 15 2019 12:12:34.4060 1733
Fri Nov 15 2019 12:12:44.4060 1733
Fri Nov 15 2019 12:12:54.4060 1734
Fri Nov 15 2019 12:13:04.4060 1735
Fri Nov 15 2019 12:13:14.4060 1738
Fri Nov 15 2019 12:13:24.4060 1741
Fri Nov 15 2019 12:13:34.4060 1745
Fri Nov 15 2019 12:13:44.4060 1752
Fri Nov 15 2019 12:13:54.4060 1753
Fri Nov 15 2019 12:14:04.4060 1748
Fri Nov 15 2019 12:14:14.4060 1740
Fri Nov 15 2019 12:14:24.4060 1729
Fri Nov 15 2019 12:14:34.4060 1716
Fri Nov 15 2019 12:14:44.4060 1708
Fri Nov 15 2019 12:14:54.4060 1706
Fri Nov 15 2019 12:15:04.4060 1706
Fri Nov 15 2019 12:15:14.4060 1709
Fri Nov 15 2019 12:15:24.4060 1711
Fri Nov 15 2019 12:15:34.4060 1714
Fri Nov 15 2019 12:15:44.4060 1717
Fri Nov 15 2019 12:15:54.4060 1719
Fri Nov 15 2019 12:16:04.4060 1721
Fri Nov 15 2019 12:16:14.4060 1722
Fri Nov 15 2019 12:16:24.4060 1722
Fri Nov 15 2019 12:16:34.4060 1722
Fri Nov 15 2019 12:16:44.4060 1721
Fri Nov 15 2019 12:16:54.4060 1718
Fri Nov 15 2019 12:17:04.4060 1715
Fri Nov 15 2019 12:17:14.4060 1710
Fri Nov 15 2019 12:17:24.4060 1705
Fri Nov 15 2019 12:17:34.4060 1702
Fri Nov 15 2019 12:17:44.4060 1716
Fri Nov 15 2019 12:17:54.4060 1734
Fri Nov 15 2019 12:18:04.4060 1745
Fri Nov 15 2019 12:18:14.4060 1751
Fri Nov 15 2019 12:18:24.4060 1758
Fri Nov 15 2019 12:18:34.4060 1761
Fri Nov 15 2019 12:18:44.4060 1760
Fri Nov 15 2019 12:18:54.4060 1757
Fri Nov 15 2019 12:19:04.4060 1752
Fri Nov 15 2019 12:19:14.4060 1748
Fri Nov 15 2019 12:19:24.4060 1745
Fri Nov 15 2019 12:19:34.4060 1742
Fri Nov 15 2019 12:19:44.4060 1740
Fri Nov 15 2019 12:19:54.4060 1738
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RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Fri Nov 15 2019 12:20:04.4060 1738
Fri Nov 15 2019 12:20:14.4060 1739
Fri Nov 15 2019 12:20:24.4060 1742
Fri Nov 15 2019 12:20:34.4060 1742
Fri Nov 15 2019 12:20:44.4060 1745
Fri Nov 15 2019 12:20:54.4060 1750
Fri Nov 15 2019 12:21:04.4060 1754
Fri Nov 15 2019 12:21:14.4060 1756
Fri Nov 15 2019 12:21:24.4060 1763
Fri Nov 15 2019 12:21:34.4060 1772
Fri Nov 15 2019 12:21:44.4060 1777
Fri Nov 15 2019 12:21:54.4060 1779
Fri Nov 15 2019 12:22:04.4060 1778
Fri Nov 15 2019 12:22:14.4060 1776
Fri Nov 15 2019 12:22:24.4060 1772
Fri Nov 15 2019 12:22:34.4060 1770
Fri Nov 15 2019 12:22:44.4060 1765
Fri Nov 15 2019 12:22:54.4060 1762
Fri Nov 15 2019 12:23:04.4060 1766
Fri Nov 15 2019 12:23:14.4060 1765
Fri Nov 15 2019 12:23:24.4060 1755
Fri Nov 15 2019 12:23:34.4060 1741
Fri Nov 15 2019 12:23:44.4060 1731
Fri Nov 15 2019 12:23:54.4060 1724
Fri Nov 15 2019 12:24:04.4060 1719
Fri Nov 15 2019 12:24:14.4060 1714
Fri Nov 15 2019 12:24:24.4060 1711
Fri Nov 15 2019 12:24:34.4060 1707
Fri Nov 15 2019 12:24:44.4060 1703
Fri Nov 15 2019 12:24:54.4060 1699
Fri Nov 15 2019 12:25:04.4060 1695
Fri Nov 15 2019 12:25:14.4060 1691
Fri Nov 15 2019 12:25:24.4060 1688
Fri Nov 15 2019 12:25:34.4060 1685
Fri Nov 15 2019 12:25:44.4060 1682
Fri Nov 15 2019 12:25:54.4060 1679
Fri Nov 15 2019 12:26:04.4060 1676
Fri Nov 15 2019 12:26:14.4060 1673
Fri Nov 15 2019 12:26:24.4060 1672
Fri Nov 15 2019 12:26:34.4060 1674
Fri Nov 15 2019 12:26:44.4060 1676
Fri Nov 15 2019 12:26:54.4060 1678
Fri Nov 15 2019 12:27:04.4060 1680
Fri Nov 15 2019 12:27:14.4060 1681
Fri Nov 15 2019 12:27:24.4060 1681
Fri Nov 15 2019 12:27:34.4060 1680
Fri Nov 15 2019 12:27:44.4060 1680
Fri Nov 15 2019 12:27:54.4060 1681
Fri Nov 15 2019 12:28:04.4060 1683
Fri Nov 15 2019 12:28:14.4060 1686
Fri Nov 15 2019 12:28:24.4060 1690
Fri Nov 15 2019 12:28:34.4060 1694
Fri Nov 15 2019 12:28:44.4060 1700
Fri Nov 15 2019 12:28:54.4060 1706
Fri Nov 15 2019 12:29:04.4060 1712
Fri Nov 15 2019 12:29:14.4060 1718
Fri Nov 15 2019 12:29:24.4060 1716
Fri Nov 15 2019 12:29:34.4060 1706
Fri Nov 15 2019 12:29:44.4060 1695
Fri Nov 15 2019 12:29:54.4060 1682
Fri Nov 15 2019 12:30:04.4060 1675
Fri Nov 15 2019 12:30:14.4060 1673
Fri Nov 15 2019 12:30:24.4060 1671
Fri Nov 15 2019 12:30:34.4060 1669
Fri Nov 15 2019 12:30:44.4060 1667
Fri Nov 15 2019 12:30:54.4060 1667
Fri Nov 15 2019 12:31:04.4060 1666
Fri Nov 15 2019 12:31:14.4060 1665
Fri Nov 15 2019 12:31:24.4060 1661
Fri Nov 15 2019 12:31:34.4060 1656
Fri Nov 15 2019 12:31:44.4060 1650
Fri Nov 15 2019 12:31:54.4060 1641
Fri Nov 15 2019 12:32:04.4060 1633
Fri Nov 15 2019 12:32:14.4060 1628
Fri Nov 15 2019 12:32:24.4060 1625
Fri Nov 15 2019 12:32:34.4060 1624
Fri Nov 15 2019 12:32:44.4060 1623
Fri Nov 15 2019 12:32:54.4060 1624
Fri Nov 15 2019 12:33:04.4060 1630
Fri Nov 15 2019 12:33:14.4060 1638
Fri Nov 15 2019 12:33:24.4060 1645
Fri Nov 15 2019 12:33:34.4060 1651
Fri Nov 15 2019 12:33:44.4060 1657
Fri Nov 15 2019 12:33:54.4060 1662
Fri Nov 15 2019 12:34:04.4060 1667
Fri Nov 15 2019 12:34:14.4060 1672
Fri Nov 15 2019 12:34:24.4060 1678
Fri Nov 15 2019 12:34:34.4060 1683
Fri Nov 15 2019 12:34:44.4060 1688
Fri Nov 15 2019 12:34:54.4060 1687
Fri Nov 15 2019 12:35:04.4060 1682
Fri Nov 15 2019 12:35:14.4060 1673
Fri Nov 15 2019 12:35:24.4060 1663
Fri Nov 15 2019 12:35:34.4060 1652
Fri Nov 15 2019 12:35:44.4060 1645
Fri Nov 15 2019 12:35:54.4060 1639
Fri Nov 15 2019 12:36:04.4060 1632
Fri Nov 15 2019 12:36:14.4060 1627
Fri Nov 15 2019 12:36:24.4060 1623
Fri Nov 15 2019 12:36:34.4060 1621
Fri Nov 15 2019 12:36:44.4060 1621
Fri Nov 15 2019 12:36:54.4060 1622
Fri Nov 15 2019 12:37:04.4060 1624
Fri Nov 15 2019 12:37:14.4060 1638
Fri Nov 15 2019 12:37:24.4060 1659
Fri Nov 15 2019 12:37:34.4060 1682
Fri Nov 15 2019 12:37:44.4060 1703
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RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Fri Nov 15 2019 12:37:54.4060 1720
Fri Nov 15 2019 12:38:04.4060 1731
Fri Nov 15 2019 12:38:14.4060 1740
Fri Nov 15 2019 12:38:24.4060 1747
Fri Nov 15 2019 12:38:34.4060 1751
Fri Nov 15 2019 12:38:44.4060 1759
Fri Nov 15 2019 12:38:54.4060 1763
Fri Nov 15 2019 12:39:04.4060 1764
Fri Nov 15 2019 12:39:14.4060 1765
Fri Nov 15 2019 12:39:24.4060 1767
Fri Nov 15 2019 12:39:34.4060 1774
Fri Nov 15 2019 12:39:44.4060 1775
Fri Nov 15 2019 12:39:54.4060 1775
Fri Nov 15 2019 12:40:04.4060 1774
Fri Nov 15 2019 12:40:14.4060 1774
Fri Nov 15 2019 12:40:24.4060 1774
Fri Nov 15 2019 12:40:34.4060 1775
Fri Nov 15 2019 12:40:44.4060 1781
Fri Nov 15 2019 12:40:54.4060 1783
Fri Nov 15 2019 12:41:04.4060 1782
Fri Nov 15 2019 12:41:14.4060 1779
Fri Nov 15 2019 12:41:24.4060 1776
Fri Nov 15 2019 12:41:34.4060 1772
Fri Nov 15 2019 12:41:44.4060 1767
Fri Nov 15 2019 12:41:54.4060 1764
Fri Nov 15 2019 12:42:04.4060 1760
Fri Nov 15 2019 12:42:14.4060 1755
Fri Nov 15 2019 12:42:24.4060 1749
Fri Nov 15 2019 12:42:34.4060 1741
Fri Nov 15 2019 12:42:44.4060 1730
Fri Nov 15 2019 12:42:54.4060 1715
Fri Nov 15 2019 12:43:04.4060 1703
Fri Nov 15 2019 12:43:14.4060 1711
Fri Nov 15 2019 12:43:24.4060 1743
Fri Nov 15 2019 12:43:34.4060 1772
Fri Nov 15 2019 12:43:44.4060 1797
Fri Nov 15 2019 12:43:54.4060 1811
Fri Nov 15 2019 12:44:04.4060 1817
Fri Nov 15 2019 12:44:14.4060 1821
Fri Nov 15 2019 12:44:24.4060 1823
Fri Nov 15 2019 12:44:34.4060 1823
Fri Nov 15 2019 12:44:44.4060 1825
Fri Nov 15 2019 12:44:54.4060 1827
Fri Nov 15 2019 12:45:04.4060 1825
Fri Nov 15 2019 12:45:14.4060 1821
Fri Nov 15 2019 12:45:24.4060 1817
Fri Nov 15 2019 12:45:34.4060 1814
Fri Nov 15 2019 12:45:44.4060 1809
Fri Nov 15 2019 12:45:54.4060 1804
Fri Nov 15 2019 12:46:04.4060 1801
Fri Nov 15 2019 12:46:14.4060 1801
Fri Nov 15 2019 12:46:24.4060 1803
Fri Nov 15 2019 12:46:34.4060 1803
Fri Nov 15 2019 12:46:44.4060 1806
Fri Nov 15 2019 12:46:54.4060 1808
Fri Nov 15 2019 12:47:04.4060 1807
Fri Nov 15 2019 12:47:14.4060 1803
Fri Nov 15 2019 12:47:24.4060 1798
Fri Nov 15 2019 12:47:34.4060 1793
Fri Nov 15 2019 12:47:44.4060 1788
Fri Nov 15 2019 12:47:54.4060 1782
Fri Nov 15 2019 12:48:04.4060 1776
Fri Nov 15 2019 12:48:14.4060 1768
Fri Nov 15 2019 12:48:24.4060 1763
Fri Nov 15 2019 12:48:34.4060 1758
Fri Nov 15 2019 12:48:44.4060 1753
Fri Nov 15 2019 12:48:54.4060 1744
Fri Nov 15 2019 12:49:04.4060 1735
Fri Nov 15 2019 12:49:14.4060 1750
Fri Nov 15 2019 12:49:24.4060 1778
Fri Nov 15 2019 12:49:34.4060 1800
Fri Nov 15 2019 12:49:44.4060 1812
Fri Nov 15 2019 12:49:54.4060 1816
Fri Nov 15 2019 12:50:04.4060 1818
Fri Nov 15 2019 12:50:14.4060 1820
Fri Nov 15 2019 12:50:24.4060 1819
Fri Nov 15 2019 12:50:34.4060 1817
Fri Nov 15 2019 12:50:44.4060 1814
Fri Nov 15 2019 12:50:54.4060 1809
Fri Nov 15 2019 12:51:04.4060 1804
Fri Nov 15 2019 12:51:14.4060 1799
Fri Nov 15 2019 12:51:24.4060 1792
Fri Nov 15 2019 12:51:34.4060 1786
Fri Nov 15 2019 12:51:44.4060 1779
Fri Nov 15 2019 12:51:54.4060 1774
Fri Nov 15 2019 12:52:04.4060 1770
Fri Nov 15 2019 12:52:14.4060 1774
Fri Nov 15 2019 12:52:24.4060 1780
Fri Nov 15 2019 12:52:34.4060 1786
Fri Nov 15 2019 12:52:44.4060 1791
Fri Nov 15 2019 12:52:54.4060 1793
Fri Nov 15 2019 12:53:04.4060 1794
Fri Nov 15 2019 12:53:14.4060 1794
Fri Nov 15 2019 12:53:24.4060 1791
Fri Nov 15 2019 12:53:34.4060 1788
Fri Nov 15 2019 12:53:44.4060 1783
Fri Nov 15 2019 12:53:54.4060 1781
Fri Nov 15 2019 12:54:04.4060 1778
Fri Nov 15 2019 12:54:14.4060 1774
Fri Nov 15 2019 12:54:24.4060 1769
Fri Nov 15 2019 12:54:34.4060 1764
Fri Nov 15 2019 12:54:44.4060 1761
Fri Nov 15 2019 12:54:54.4060 1758
Fri Nov 15 2019 12:55:04.4060 1757
Fri Nov 15 2019 12:55:14.4060 1775
Fri Nov 15 2019 12:55:24.4060 1794
Fri Nov 15 2019 12:55:34.4060 1806
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RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Fri Nov 15 2019 12:55:44.4060 1811
Fri Nov 15 2019 12:55:54.4060 1812
Fri Nov 15 2019 12:56:04.4060 1811
Fri Nov 15 2019 12:56:14.4060 1810
Fri Nov 15 2019 12:56:24.4060 1811
Fri Nov 15 2019 12:56:34.4060 1809
Fri Nov 15 2019 12:56:44.4060 1806
Fri Nov 15 2019 12:56:54.4060 1802
Fri Nov 15 2019 12:57:04.4060 1798
Fri Nov 15 2019 12:57:14.4060 1792
Fri Nov 15 2019 12:57:24.4060 1785
Fri Nov 15 2019 12:57:34.4060 1782
Fri Nov 15 2019 12:57:44.4060 1779
Fri Nov 15 2019 12:57:54.4060 1776
Fri Nov 15 2019 12:58:04.4060 1770
Fri Nov 15 2019 12:58:14.4060 1767
Fri Nov 15 2019 12:58:24.4060 1769
Fri Nov 15 2019 12:58:34.4060 1772
Fri Nov 15 2019 12:58:44.4060 1775
Fri Nov 15 2019 12:58:54.4060 1769
Fri Nov 15 2019 12:59:04.4060 1758
Fri Nov 15 2019 12:59:14.4060 1751
Fri Nov 15 2019 12:59:24.4060 1745
Fri Nov 15 2019 12:59:34.4060 1740
Fri Nov 15 2019 12:59:44.4060 1735
Fri Nov 15 2019 12:59:54.4060 1730
Fri Nov 15 2019 13:00:04.4060 1725
Fri Nov 15 2019 13:00:14.4060 1721
Fri Nov 15 2019 13:00:24.4060 1717
Fri Nov 15 2019 13:00:34.4060 1713
Fri Nov 15 2019 13:00:44.4060 1710
Fri Nov 15 2019 13:00:54.4060 1706
Fri Nov 15 2019 13:01:04.4060 1702
Fri Nov 15 2019 13:01:14.4060 1699
Fri Nov 15 2019 13:01:24.4060 1695
Fri Nov 15 2019 13:01:34.4060 1692
Fri Nov 15 2019 13:01:44.4060 1692
Fri Nov 15 2019 13:01:54.4060 1693
Fri Nov 15 2019 13:02:04.4060 1695
Fri Nov 15 2019 13:02:14.4060 1697
Fri Nov 15 2019 13:02:24.4060 1699
Fri Nov 15 2019 13:02:34.4060 1700
Fri Nov 15 2019 13:02:44.4060 1699
Fri Nov 15 2019 13:02:54.4060 1699
Fri Nov 15 2019 13:03:04.4060 1699
Fri Nov 15 2019 13:03:14.4060 1700
Fri Nov 15 2019 13:03:24.4060 1701
Fri Nov 15 2019 13:03:34.4060 1704
Fri Nov 15 2019 13:03:44.4060 1707
Fri Nov 15 2019 13:03:54.4060 1712
Fri Nov 15 2019 13:04:04.4060 1717
Fri Nov 15 2019 13:04:14.4060 1722
Fri Nov 15 2019 13:04:24.4060 1727
Fri Nov 15 2019 13:04:34.4060 1731
Fri Nov 15 2019 13:04:44.4060 1727
Fri Nov 15 2019 13:04:54.4060 1721
Fri Nov 15 2019 13:05:04.4060 1714
Fri Nov 15 2019 13:05:14.4060 1708
Fri Nov 15 2019 13:05:24.4060 1704
Fri Nov 15 2019 13:05:34.4060 1706
Fri Nov 15 2019 13:05:44.4060 1708
Fri Nov 15 2019 13:05:54.4060 1710
Fri Nov 15 2019 13:06:04.4060 1711
Fri Nov 15 2019 13:06:14.4060 1712
Fri Nov 15 2019 13:06:24.4060 1712
Fri Nov 15 2019 13:06:34.4060 1711
Fri Nov 15 2019 13:06:44.4060 1710
Fri Nov 15 2019 13:06:54.4060 1707
Fri Nov 15 2019 13:07:04.4060 1704
Fri Nov 15 2019 13:07:14.4060 1699
Fri Nov 15 2019 13:07:24.4060 1694
Fri Nov 15 2019 13:07:34.4060 1687
Fri Nov 15 2019 13:07:44.4060 1678
Fri Nov 15 2019 13:07:54.4060 1672
Fri Nov 15 2019 13:08:04.4060 1667
Fri Nov 15 2019 13:08:14.4060 1667
Fri Nov 15 2019 13:08:24.4060 1670
Fri Nov 15 2019 13:08:34.4060 1673
Fri Nov 15 2019 13:08:44.4060 1677
Fri Nov 15 2019 13:08:54.4060 1683
Fri Nov 15 2019 13:09:04.4060 1689
Fri Nov 15 2019 13:09:14.4060 1695
Fri Nov 15 2019 13:09:24.4060 1698
Fri Nov 15 2019 13:09:34.4060 1701
Fri Nov 15 2019 13:09:44.4060 1704
Fri Nov 15 2019 13:09:54.4060 1707
Fri Nov 15 2019 13:10:04.4060 1710
Fri Nov 15 2019 13:10:14.4060 1713
Fri Nov 15 2019 13:10:24.4060 1716
Fri Nov 15 2019 13:10:34.4060 1717
Fri Nov 15 2019 13:10:44.4060 1715
Fri Nov 15 2019 13:10:54.4060 1713
Fri Nov 15 2019 13:11:04.4060 1709
Fri Nov 15 2019 13:11:14.4060 1706
Fri Nov 15 2019 13:11:24.4060 1702
Fri Nov 15 2019 13:11:34.4060 1701
Fri Nov 15 2019 13:11:44.4060 1700
Fri Nov 15 2019 13:11:54.4060 1698
Fri Nov 15 2019 13:12:04.4060 1697
Fri Nov 15 2019 13:12:14.4060 1695
Fri Nov 15 2019 13:12:24.4060 1692
Fri Nov 15 2019 13:12:34.4060 1690
Fri Nov 15 2019 13:12:44.4060 1686
Fri Nov 15 2019 13:12:54.4060 1683
Fri Nov 15 2019 13:13:04.4060 1681
Fri Nov 15 2019 13:13:14.4060 1678
Fri Nov 15 2019 13:13:24.4060 1676
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RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Fri Nov 15 2019 13:13:34.4060 1680
Fri Nov 15 2019 13:13:44.4060 1689
Fri Nov 15 2019 13:13:54.4060 1699
Fri Nov 15 2019 13:14:04.4060 1708
Fri Nov 15 2019 13:14:14.4060 1715
Fri Nov 15 2019 13:14:24.4060 1718
Fri Nov 15 2019 13:14:34.4060 1721
Fri Nov 15 2019 13:14:44.4060 1724
Fri Nov 15 2019 13:14:54.4060 1724
Fri Nov 15 2019 13:15:04.4060 1725
Fri Nov 15 2019 13:15:14.4060 1723
Fri Nov 15 2019 13:15:24.4060 1722
Fri Nov 15 2019 13:15:34.4060 1721
Fri Nov 15 2019 13:15:44.4060 1720
Fri Nov 15 2019 13:15:54.4060 1718
Fri Nov 15 2019 13:16:04.4060 1717
Fri Nov 15 2019 13:16:14.4060 1714
Fri Nov 15 2019 13:16:24.4060 1710
Fri Nov 15 2019 13:16:34.4060 1709
Fri Nov 15 2019 13:16:44.4060 1719
Fri Nov 15 2019 13:16:54.4060 1747
Fri Nov 15 2019 13:17:04.4060 1766
Fri Nov 15 2019 13:17:14.4060 1777
Fri Nov 15 2019 13:17:24.4060 1783
Fri Nov 15 2019 13:17:34.4060 1787
Fri Nov 15 2019 13:17:44.4060 1788
Fri Nov 15 2019 13:17:54.4060 1786
Fri Nov 15 2019 13:18:04.4060 1782
Fri Nov 15 2019 13:18:14.4060 1778
Fri Nov 15 2019 13:18:24.4060 1775
Fri Nov 15 2019 13:18:34.4060 1771
Fri Nov 15 2019 13:18:44.4060 1767
Fri Nov 15 2019 13:18:54.4060 1765
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RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Mon Nov 18 2019 08:51:04.4060 1764
Mon Nov 18 2019 08:51:14.4060 1769
Mon Nov 18 2019 08:51:24.4060 1773
Mon Nov 18 2019 08:51:34.4060 1776
Mon Nov 18 2019 08:51:44.4060 1777
Mon Nov 18 2019 08:51:54.4060 1777
Mon Nov 18 2019 08:52:04.4060 1777
Mon Nov 18 2019 08:52:14.4060 1776
Mon Nov 18 2019 08:52:24.4060 1775
Mon Nov 18 2019 08:52:34.4060 1774
Mon Nov 18 2019 08:52:44.4060 1774
Mon Nov 18 2019 08:52:54.4060 1773
Mon Nov 18 2019 08:53:04.4060 1772
Mon Nov 18 2019 08:53:14.4060 1770
Mon Nov 18 2019 08:53:24.4060 1768
Mon Nov 18 2019 08:53:34.4060 1765
Mon Nov 18 2019 08:53:44.4060 1762
Mon Nov 18 2019 08:53:54.4060 1758
Mon Nov 18 2019 08:54:04.4060 1759
Mon Nov 18 2019 08:54:14.4060 1774
Mon Nov 18 2019 08:54:24.4060 1786
Mon Nov 18 2019 08:54:34.4060 1792
Mon Nov 18 2019 08:54:44.4060 1793
Mon Nov 18 2019 08:54:54.4060 1793
Mon Nov 18 2019 08:55:04.4060 1792
Mon Nov 18 2019 08:55:14.4060 1791
Mon Nov 18 2019 08:55:24.4060 1789
Mon Nov 18 2019 08:55:34.4060 1786
Mon Nov 18 2019 08:55:44.4060 1782
Mon Nov 18 2019 08:55:54.4060 1779
Mon Nov 18 2019 08:56:04.4060 1775
Mon Nov 18 2019 08:56:14.4060 1771
Mon Nov 18 2019 08:56:24.4060 1767
Mon Nov 18 2019 08:56:34.4060 1761
Mon Nov 18 2019 08:56:44.4060 1756
Mon Nov 18 2019 08:56:54.4060 1751
Mon Nov 18 2019 08:57:04.4060 1750
Mon Nov 18 2019 08:57:14.4060 1755
Mon Nov 18 2019 08:57:24.4060 1760
Mon Nov 18 2019 08:57:34.4060 1764
Mon Nov 18 2019 08:57:44.4060 1767
Mon Nov 18 2019 08:57:54.4060 1768
Mon Nov 18 2019 08:58:04.4060 1769
Mon Nov 18 2019 08:58:14.4060 1770
Mon Nov 18 2019 08:58:24.4060 1769
Mon Nov 18 2019 08:58:34.4060 1768
Mon Nov 18 2019 08:58:44.4060 1768
Mon Nov 18 2019 08:58:54.4060 1768
Mon Nov 18 2019 08:59:04.4060 1767
Mon Nov 18 2019 08:59:14.4060 1765
Mon Nov 18 2019 08:59:24.4060 1763
Mon Nov 18 2019 08:59:34.4060 1760
Mon Nov 18 2019 08:59:44.4060 1757
Mon Nov 18 2019 08:59:54.4060 1754
Mon Nov 18 2019 09:00:04.4060 1756
Mon Nov 18 2019 09:00:14.4060 1770
Mon Nov 18 2019 09:00:24.4060 1782
Mon Nov 18 2019 09:00:34.4060 1789
Mon Nov 18 2019 09:00:44.4060 1793
Mon Nov 18 2019 09:00:54.4060 1793
Mon Nov 18 2019 09:01:04.4060 1791
Mon Nov 18 2019 09:01:14.4060 1789
Mon Nov 18 2019 09:01:24.4060 1787
Mon Nov 18 2019 09:01:34.4060 1784
Mon Nov 18 2019 09:01:44.4060 1781
Mon Nov 18 2019 09:01:54.4060 1779
Mon Nov 18 2019 09:02:04.4060 1775
Mon Nov 18 2019 09:02:14.4060 1771
Mon Nov 18 2019 09:02:24.4060 1766
Mon Nov 18 2019 09:02:34.4060 1759
Mon Nov 18 2019 09:02:44.4060 1753
Mon Nov 18 2019 09:02:54.4060 1747
Mon Nov 18 2019 09:03:04.4060 1745
Mon Nov 18 2019 09:03:14.4060 1750
Mon Nov 18 2019 09:03:24.4060 1756
Mon Nov 18 2019 09:03:34.4060 1761
Mon Nov 18 2019 09:03:44.4060 1765
Mon Nov 18 2019 09:03:54.4060 1767
Mon Nov 18 2019 09:04:04.4060 1768
Mon Nov 18 2019 09:04:14.4060 1768
Mon Nov 18 2019 09:04:24.4060 1767
Mon Nov 18 2019 09:04:34.4060 1767
Mon Nov 18 2019 09:04:44.4060 1767
Mon Nov 18 2019 09:04:54.4060 1767
Mon Nov 18 2019 09:05:04.4060 1766
Mon Nov 18 2019 09:05:14.4060 1766
Mon Nov 18 2019 09:05:24.4060 1764
Mon Nov 18 2019 09:05:34.4060 1762
Mon Nov 18 2019 09:05:44.4060 1760
Mon Nov 18 2019 09:05:54.4060 1756
Mon Nov 18 2019 09:06:04.4060 1756
Mon Nov 18 2019 09:06:14.4060 1766
Mon Nov 18 2019 09:06:24.4060 1777
Mon Nov 18 2019 09:06:34.4060 1785
Mon Nov 18 2019 09:06:44.4060 1788
Mon Nov 18 2019 09:06:54.4060 1788
Mon Nov 18 2019 09:07:04.4060 1787
Mon Nov 18 2019 09:07:14.4060 1785
Mon Nov 18 2019 09:07:24.4060 1782
Mon Nov 18 2019 09:07:34.4060 1779
Mon Nov 18 2019 09:07:44.4060 1775
Mon Nov 18 2019 09:07:54.4060 1772
Mon Nov 18 2019 09:08:04.4060 1766
Mon Nov 18 2019 09:08:14.4060 1761
Mon Nov 18 2019 09:08:24.4060 1756
Mon Nov 18 2019 09:08:34.4060 1750
Mon Nov 18 2019 09:08:44.4060 1746


11-18-19
Run 2


Time: 
8:51 AM - 
10:12 AM
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RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Mon Nov 18 2019 09:08:54.4060 1743
Mon Nov 18 2019 09:09:04.4060 1742
Mon Nov 18 2019 09:09:14.4060 1748
Mon Nov 18 2019 09:09:24.4060 1753
Mon Nov 18 2019 09:09:34.4060 1759
Mon Nov 18 2019 09:09:44.4060 1763
Mon Nov 18 2019 09:09:54.4060 1764
Mon Nov 18 2019 09:10:04.4060 1764
Mon Nov 18 2019 09:10:14.4060 1764
Mon Nov 18 2019 09:10:24.4060 1764
Mon Nov 18 2019 09:10:34.4060 1763
Mon Nov 18 2019 09:10:44.4060 1762
Mon Nov 18 2019 09:10:54.4060 1761
Mon Nov 18 2019 09:11:04.4060 1760
Mon Nov 18 2019 09:11:14.4060 1759
Mon Nov 18 2019 09:11:24.4060 1757
Mon Nov 18 2019 09:11:34.4060 1755
Mon Nov 18 2019 09:11:44.4060 1753
Mon Nov 18 2019 09:11:54.4060 1750
Mon Nov 18 2019 09:12:04.4060 1754
Mon Nov 18 2019 09:12:14.4060 1769
Mon Nov 18 2019 09:12:24.4060 1781
Mon Nov 18 2019 09:12:34.4060 1787
Mon Nov 18 2019 09:12:44.4060 1789
Mon Nov 18 2019 09:12:54.4060 1789
Mon Nov 18 2019 09:13:04.4060 1788
Mon Nov 18 2019 09:13:14.4060 1787
Mon Nov 18 2019 09:13:24.4060 1785
Mon Nov 18 2019 09:13:34.4060 1782
Mon Nov 18 2019 09:13:44.4060 1779
Mon Nov 18 2019 09:13:54.4060 1775
Mon Nov 18 2019 09:14:04.4060 1771
Mon Nov 18 2019 09:14:14.4060 1767
Mon Nov 18 2019 09:14:24.4060 1762
Mon Nov 18 2019 09:14:34.4060 1759
Mon Nov 18 2019 09:14:44.4060 1754
Mon Nov 18 2019 09:14:54.4060 1749
Mon Nov 18 2019 09:15:04.4060 1750
Mon Nov 18 2019 09:15:14.4060 1755
Mon Nov 18 2019 09:15:24.4060 1760
Mon Nov 18 2019 09:15:34.4060 1764
Mon Nov 18 2019 09:15:44.4060 1766
Mon Nov 18 2019 09:15:54.4060 1767
Mon Nov 18 2019 09:16:04.4060 1768
Mon Nov 18 2019 09:16:14.4060 1768
Mon Nov 18 2019 09:16:24.4060 1767
Mon Nov 18 2019 09:16:34.4060 1767
Mon Nov 18 2019 09:16:44.4060 1767
Mon Nov 18 2019 09:16:54.4060 1766
Mon Nov 18 2019 09:17:04.4060 1765
Mon Nov 18 2019 09:17:14.4060 1763
Mon Nov 18 2019 09:17:24.4060 1762
Mon Nov 18 2019 09:17:34.4060 1760
Mon Nov 18 2019 09:17:44.4060 1758
Mon Nov 18 2019 09:17:54.4060 1755
Mon Nov 18 2019 09:18:04.4060 1756
Mon Nov 18 2019 09:18:14.4060 1768
Mon Nov 18 2019 09:18:24.4060 1780
Mon Nov 18 2019 09:18:34.4060 1786
Mon Nov 18 2019 09:18:44.4060 1788
Mon Nov 18 2019 09:18:54.4060 1788
Mon Nov 18 2019 09:19:04.4060 1787
Mon Nov 18 2019 09:19:14.4060 1785
Mon Nov 18 2019 09:19:24.4060 1783
Mon Nov 18 2019 09:19:34.4060 1781
Mon Nov 18 2019 09:19:44.4060 1778
Mon Nov 18 2019 09:19:54.4060 1775
Mon Nov 18 2019 09:20:04.4060 1772
Mon Nov 18 2019 09:20:14.4060 1769
Mon Nov 18 2019 09:20:24.4060 1765
Mon Nov 18 2019 09:20:34.4060 1760
Mon Nov 18 2019 09:20:44.4060 1755
Mon Nov 18 2019 09:20:54.4060 1753
Mon Nov 18 2019 09:21:04.4060 1755
Mon Nov 18 2019 09:21:14.4060 1760
Mon Nov 18 2019 09:21:24.4060 1764
Mon Nov 18 2019 09:21:34.4060 1766
Mon Nov 18 2019 09:21:44.4060 1768
Mon Nov 18 2019 09:21:54.4060 1768
Mon Nov 18 2019 09:22:04.4060 1769
Mon Nov 18 2019 09:22:14.4060 1769
Mon Nov 18 2019 09:22:24.4060 1770
Mon Nov 18 2019 09:22:34.4060 1770
Mon Nov 18 2019 09:22:44.4060 1770
Mon Nov 18 2019 09:22:54.4060 1770
Mon Nov 18 2019 09:23:04.4060 1769
Mon Nov 18 2019 09:23:14.4060 1768
Mon Nov 18 2019 09:23:24.4060 1767
Mon Nov 18 2019 09:23:34.4060 1765
Mon Nov 18 2019 09:23:44.4060 1763
Mon Nov 18 2019 09:23:54.4060 1760
Mon Nov 18 2019 09:24:04.4060 1759
Mon Nov 18 2019 09:24:14.4060 1766
Mon Nov 18 2019 09:24:24.4060 1774
Mon Nov 18 2019 09:24:34.4060 1780
Mon Nov 18 2019 09:24:44.4060 1781
Mon Nov 18 2019 09:24:54.4060 1781
Mon Nov 18 2019 09:25:04.4060 1780
Mon Nov 18 2019 09:25:14.4060 1779
Mon Nov 18 2019 09:25:24.4060 1777
Mon Nov 18 2019 09:25:34.4060 1775
Mon Nov 18 2019 09:25:44.4060 1772
Mon Nov 18 2019 09:25:54.4060 1769
Mon Nov 18 2019 09:26:04.4060 1765
Mon Nov 18 2019 09:26:14.4060 1761
Mon Nov 18 2019 09:26:24.4060 1757
Mon Nov 18 2019 09:26:34.4060 1753
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RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Mon Nov 18 2019 09:26:44.4060 1750
Mon Nov 18 2019 09:26:54.4060 1747
Mon Nov 18 2019 09:27:04.4060 1745
Mon Nov 18 2019 09:27:14.4060 1749
Mon Nov 18 2019 09:27:24.4060 1753
Mon Nov 18 2019 09:27:34.4060 1757
Mon Nov 18 2019 09:27:44.4060 1759
Mon Nov 18 2019 09:27:54.4060 1760
Mon Nov 18 2019 09:28:04.4060 1761
Mon Nov 18 2019 09:28:14.4060 1762
Mon Nov 18 2019 09:28:24.4060 1762
Mon Nov 18 2019 09:28:34.4060 1762
Mon Nov 18 2019 09:28:44.4060 1762
Mon Nov 18 2019 09:28:54.4060 1762
Mon Nov 18 2019 09:29:04.4060 1761
Mon Nov 18 2019 09:29:14.4060 1760
Mon Nov 18 2019 09:29:24.4060 1759
Mon Nov 18 2019 09:29:34.4060 1757
Mon Nov 18 2019 09:29:44.4060 1754
Mon Nov 18 2019 09:29:54.4060 1751
Mon Nov 18 2019 09:30:04.4060 1752
Mon Nov 18 2019 09:30:14.4060 1762
Mon Nov 18 2019 09:30:24.4060 1772
Mon Nov 18 2019 09:30:34.4060 1781
Mon Nov 18 2019 09:30:44.4060 1784
Mon Nov 18 2019 09:30:54.4060 1784
Mon Nov 18 2019 09:31:04.4060 1782
Mon Nov 18 2019 09:31:14.4060 1779
Mon Nov 18 2019 09:31:24.4060 1775
Mon Nov 18 2019 09:31:34.4060 1772
Mon Nov 18 2019 09:31:44.4060 1768
Mon Nov 18 2019 09:31:54.4060 1764
Mon Nov 18 2019 09:32:04.4060 1760
Mon Nov 18 2019 09:32:14.4060 1755
Mon Nov 18 2019 09:32:24.4060 1751
Mon Nov 18 2019 09:32:34.4060 1746
Mon Nov 18 2019 09:32:44.4060 1742
Mon Nov 18 2019 09:32:54.4060 1739
Mon Nov 18 2019 09:33:04.4060 1739
Mon Nov 18 2019 09:33:14.4060 1747
Mon Nov 18 2019 09:33:24.4060 1755
Mon Nov 18 2019 09:33:34.4060 1760
Mon Nov 18 2019 09:33:44.4060 1764
Mon Nov 18 2019 09:33:54.4060 1766
Mon Nov 18 2019 09:34:04.4060 1766
Mon Nov 18 2019 09:34:14.4060 1765
Mon Nov 18 2019 09:34:24.4060 1762
Mon Nov 18 2019 09:34:34.4060 1760
Mon Nov 18 2019 09:34:44.4060 1758
Mon Nov 18 2019 09:34:54.4060 1757
Mon Nov 18 2019 09:35:04.4060 1756
Mon Nov 18 2019 09:35:14.4060 1755
Mon Nov 18 2019 09:35:24.4060 1753
Mon Nov 18 2019 09:35:34.4060 1751
Mon Nov 18 2019 09:35:44.4060 1748
Mon Nov 18 2019 09:35:54.4060 1745
Mon Nov 18 2019 09:36:04.4060 1750
Mon Nov 18 2019 09:36:14.4060 1769
Mon Nov 18 2019 09:36:24.4060 1784
Mon Nov 18 2019 09:36:34.4060 1791
Mon Nov 18 2019 09:36:44.4060 1792
Mon Nov 18 2019 09:36:54.4060 1793
Mon Nov 18 2019 09:37:04.4060 1791
Mon Nov 18 2019 09:37:14.4060 1788
Mon Nov 18 2019 09:37:24.4060 1784
Mon Nov 18 2019 09:37:34.4060 1780
Mon Nov 18 2019 09:37:44.4060 1776
Mon Nov 18 2019 09:37:54.4060 1772
Mon Nov 18 2019 09:38:04.4060 1767
Mon Nov 18 2019 09:38:14.4060 1762
Mon Nov 18 2019 09:38:24.4060 1757
Mon Nov 18 2019 09:38:34.4060 1753
Mon Nov 18 2019 09:38:44.4060 1751
Mon Nov 18 2019 09:38:54.4060 1751
Mon Nov 18 2019 09:39:04.4060 1754
Mon Nov 18 2019 09:39:14.4060 1762
Mon Nov 18 2019 09:39:24.4060 1770
Mon Nov 18 2019 09:39:34.4060 1775
Mon Nov 18 2019 09:39:44.4060 1777
Mon Nov 18 2019 09:39:54.4060 1777
Mon Nov 18 2019 09:40:04.4060 1775
Mon Nov 18 2019 09:40:14.4060 1774
Mon Nov 18 2019 09:40:24.4060 1772
Mon Nov 18 2019 09:40:34.4060 1771
Mon Nov 18 2019 09:40:44.4060 1769
Mon Nov 18 2019 09:40:54.4060 1768
Mon Nov 18 2019 09:41:04.4060 1766
Mon Nov 18 2019 09:41:14.4060 1764
Mon Nov 18 2019 09:41:24.4060 1761
Mon Nov 18 2019 09:41:34.4060 1758
Mon Nov 18 2019 09:41:44.4060 1754
Mon Nov 18 2019 09:41:54.4060 1750
Mon Nov 18 2019 09:42:04.4060 1753
Mon Nov 18 2019 09:42:14.4060 1772
Mon Nov 18 2019 09:42:24.4060 1788
Mon Nov 18 2019 09:42:34.4060 1795
Mon Nov 18 2019 09:42:44.4060 1798
Mon Nov 18 2019 09:42:54.4060 1798
Mon Nov 18 2019 09:43:04.4060 1798
Mon Nov 18 2019 09:43:14.4060 1796
Mon Nov 18 2019 09:43:24.4060 1792
Mon Nov 18 2019 09:43:34.4060 1788
Mon Nov 18 2019 09:43:44.4060 1783
Mon Nov 18 2019 09:43:54.4060 1778
Mon Nov 18 2019 09:44:04.4060 1773
Mon Nov 18 2019 09:44:14.4060 1766
Mon Nov 18 2019 09:44:24.4060 1761
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RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Mon Nov 18 2019 09:44:34.4060 1757
Mon Nov 18 2019 09:44:44.4060 1755
Mon Nov 18 2019 09:44:54.4060 1755
Mon Nov 18 2019 09:45:04.4060 1758
Mon Nov 18 2019 09:45:14.4060 1767
Mon Nov 18 2019 09:45:24.4060 1775
Mon Nov 18 2019 09:45:34.4060 1779
Mon Nov 18 2019 09:45:44.4060 1781
Mon Nov 18 2019 09:45:54.4060 1781
Mon Nov 18 2019 09:46:04.4060 1781
Mon Nov 18 2019 09:46:14.4060 1782
Mon Nov 18 2019 09:46:24.4060 1781
Mon Nov 18 2019 09:46:34.4060 1780
Mon Nov 18 2019 09:46:44.4060 1780
Mon Nov 18 2019 09:46:54.4060 1779
Mon Nov 18 2019 09:47:04.4060 1775
Mon Nov 18 2019 09:47:14.4060 1773
Mon Nov 18 2019 09:47:24.4060 1771
Mon Nov 18 2019 09:47:34.4060 1768
Mon Nov 18 2019 09:47:44.4060 1765
Mon Nov 18 2019 09:47:54.4060 1761
Mon Nov 18 2019 09:48:04.4060 1763
Mon Nov 18 2019 09:48:14.4060 1776
Mon Nov 18 2019 09:48:24.4060 1789
Mon Nov 18 2019 09:48:34.4060 1799
Mon Nov 18 2019 09:48:44.4060 1801
Mon Nov 18 2019 09:48:54.4060 1801
Mon Nov 18 2019 09:49:04.4060 1799
Mon Nov 18 2019 09:49:14.4060 1796
Mon Nov 18 2019 09:49:24.4060 1793
Mon Nov 18 2019 09:49:34.4060 1789
Mon Nov 18 2019 09:49:44.4060 1784
Mon Nov 18 2019 09:49:54.4060 1779
Mon Nov 18 2019 09:50:04.4060 1773
Mon Nov 18 2019 09:50:14.4060 1767
Mon Nov 18 2019 09:50:24.4060 1761
Mon Nov 18 2019 09:50:34.4060 1755
Mon Nov 18 2019 09:50:44.4060 1752
Mon Nov 18 2019 09:50:54.4060 1749
Mon Nov 18 2019 09:51:04.4060 1748
Mon Nov 18 2019 09:51:14.4060 1755
Mon Nov 18 2019 09:51:24.4060 1762
Mon Nov 18 2019 09:51:34.4060 1767
Mon Nov 18 2019 09:51:44.4060 1770
Mon Nov 18 2019 09:51:54.4060 1771
Mon Nov 18 2019 09:52:04.4060 1772
Mon Nov 18 2019 09:52:14.4060 1772
Mon Nov 18 2019 09:52:24.4060 1772
Mon Nov 18 2019 09:52:34.4060 1772
Mon Nov 18 2019 09:52:44.4060 1772
Mon Nov 18 2019 09:52:54.4060 1771
Mon Nov 18 2019 09:53:04.4060 1769
Mon Nov 18 2019 09:53:14.4060 1768
Mon Nov 18 2019 09:53:24.4060 1765
Mon Nov 18 2019 09:53:34.4060 1762
Mon Nov 18 2019 09:53:44.4060 1760
Mon Nov 18 2019 09:53:54.4060 1757
Mon Nov 18 2019 09:54:04.4060 1758
Mon Nov 18 2019 09:54:14.4060 1770
Mon Nov 18 2019 09:54:24.4060 1781
Mon Nov 18 2019 09:54:34.4060 1788
Mon Nov 18 2019 09:54:44.4060 1792
Mon Nov 18 2019 09:54:54.4060 1792
Mon Nov 18 2019 09:55:04.4060 1791
Mon Nov 18 2019 09:55:14.4060 1789
Mon Nov 18 2019 09:55:24.4060 1786
Mon Nov 18 2019 09:55:34.4060 1783
Mon Nov 18 2019 09:55:44.4060 1780
Mon Nov 18 2019 09:55:54.4060 1776
Mon Nov 18 2019 09:56:04.4060 1771
Mon Nov 18 2019 09:56:14.4060 1766
Mon Nov 18 2019 09:56:24.4060 1760
Mon Nov 18 2019 09:56:34.4060 1754
Mon Nov 18 2019 09:56:44.4060 1748
Mon Nov 18 2019 09:56:54.4060 1744
Mon Nov 18 2019 09:57:04.4060 1744
Mon Nov 18 2019 09:57:14.4060 1750
Mon Nov 18 2019 09:57:24.4060 1756
Mon Nov 18 2019 09:57:34.4060 1761
Mon Nov 18 2019 09:57:44.4060 1764
Mon Nov 18 2019 09:57:54.4060 1766
Mon Nov 18 2019 09:58:04.4060 1768
Mon Nov 18 2019 09:58:14.4060 1769
Mon Nov 18 2019 09:58:24.4060 1769
Mon Nov 18 2019 09:58:34.4060 1770
Mon Nov 18 2019 09:58:44.4060 1769
Mon Nov 18 2019 09:58:54.4060 1769
Mon Nov 18 2019 09:59:04.4060 1767
Mon Nov 18 2019 09:59:14.4060 1766
Mon Nov 18 2019 09:59:24.4060 1764
Mon Nov 18 2019 09:59:34.4060 1762
Mon Nov 18 2019 09:59:44.4060 1760
Mon Nov 18 2019 09:59:54.4060 1758
Mon Nov 18 2019 10:00:04.4060 1759
Mon Nov 18 2019 10:00:14.4060 1770
Mon Nov 18 2019 10:00:24.4060 1781
Mon Nov 18 2019 10:00:34.4060 1787
Mon Nov 18 2019 10:00:44.4060 1789
Mon Nov 18 2019 10:00:54.4060 1788
Mon Nov 18 2019 10:01:04.4060 1787
Mon Nov 18 2019 10:01:14.4060 1786
Mon Nov 18 2019 10:01:24.4060 1783
Mon Nov 18 2019 10:01:34.4060 1780
Mon Nov 18 2019 10:01:44.4060 1777
Mon Nov 18 2019 10:01:54.4060 1774
Mon Nov 18 2019 10:02:04.4060 1770
Mon Nov 18 2019 10:02:14.4060 1765
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RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Mon Nov 18 2019 10:02:24.4060 1760
Mon Nov 18 2019 10:02:34.4060 1755
Mon Nov 18 2019 10:02:44.4060 1749
Mon Nov 18 2019 10:02:54.4060 1743
Mon Nov 18 2019 10:03:04.4060 1742
Mon Nov 18 2019 10:03:14.4060 1747
Mon Nov 18 2019 10:03:24.4060 1753
Mon Nov 18 2019 10:03:34.4060 1759
Mon Nov 18 2019 10:03:44.4060 1762
Mon Nov 18 2019 10:03:54.4060 1764
Mon Nov 18 2019 10:04:04.4060 1765
Mon Nov 18 2019 10:04:14.4060 1765
Mon Nov 18 2019 10:04:24.4060 1765
Mon Nov 18 2019 10:04:34.4060 1766
Mon Nov 18 2019 10:04:44.4060 1766
Mon Nov 18 2019 10:04:54.4060 1766
Mon Nov 18 2019 10:05:04.4060 1766
Mon Nov 18 2019 10:05:14.4060 1765
Mon Nov 18 2019 10:05:24.4060 1764
Mon Nov 18 2019 10:05:34.4060 1762
Mon Nov 18 2019 10:05:44.4060 1760
Mon Nov 18 2019 10:05:54.4060 1757
Mon Nov 18 2019 10:06:04.4060 1758
Mon Nov 18 2019 10:06:14.4060 1769
Mon Nov 18 2019 10:06:24.4060 1778
Mon Nov 18 2019 10:06:34.4060 1784
Mon Nov 18 2019 10:06:44.4060 1786
Mon Nov 18 2019 10:06:54.4060 1785
Mon Nov 18 2019 10:07:04.4060 1785
Mon Nov 18 2019 10:07:14.4060 1783
Mon Nov 18 2019 10:07:24.4060 1782
Mon Nov 18 2019 10:07:34.4060 1780
Mon Nov 18 2019 10:07:44.4060 1777
Mon Nov 18 2019 10:07:54.4060 1774
Mon Nov 18 2019 10:08:04.4060 1771
Mon Nov 18 2019 10:08:14.4060 1768
Mon Nov 18 2019 10:08:24.4060 1764
Mon Nov 18 2019 10:08:34.4060 1761
Mon Nov 18 2019 10:08:44.4060 1757
Mon Nov 18 2019 10:08:54.4060 1753
Mon Nov 18 2019 10:09:04.4060 1749
Mon Nov 18 2019 10:09:14.4060 1752
Mon Nov 18 2019 10:09:24.4060 1756
Mon Nov 18 2019 10:09:34.4060 1759
Mon Nov 18 2019 10:09:44.4060 1762
Mon Nov 18 2019 10:09:54.4060 1763
Mon Nov 18 2019 10:10:04.4060 1765
Mon Nov 18 2019 10:10:14.4060 1766
Mon Nov 18 2019 10:10:24.4060 1766
Mon Nov 18 2019 10:10:34.4060 1767
Mon Nov 18 2019 10:10:44.4060 1767
Mon Nov 18 2019 10:10:54.4060 1766
Mon Nov 18 2019 10:11:04.4060 1765
Mon Nov 18 2019 10:11:14.4060 1764
Mon Nov 18 2019 10:11:24.4060 1763
Mon Nov 18 2019 10:11:34.4060 1761
Mon Nov 18 2019 10:11:44.4060 1758
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RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Mon Nov 18 2019 11:22:04.4060 1773


Mon Nov 18 2019 11:22:14.4060 1772


Mon Nov 18 2019 11:22:24.4060 1770


Mon Nov 18 2019 11:22:34.4060 1768


Mon Nov 18 2019 11:22:44.4060 1767


Mon Nov 18 2019 11:22:54.4060 1765


Mon Nov 18 2019 11:23:04.4060 1764


Mon Nov 18 2019 11:23:14.4060 1761


Mon Nov 18 2019 11:23:24.4060 1757


Mon Nov 18 2019 11:23:34.4060 1753


Mon Nov 18 2019 11:23:44.4060 1749


Mon Nov 18 2019 11:23:54.4060 1745


Mon Nov 18 2019 11:24:04.4060 1748


Mon Nov 18 2019 11:24:14.4060 1770


Mon Nov 18 2019 11:24:24.4060 1788


Mon Nov 18 2019 11:24:34.4060 1796


Mon Nov 18 2019 11:24:44.4060 1800


Mon Nov 18 2019 11:24:54.4060 1801


Mon Nov 18 2019 11:25:04.4060 1802


Mon Nov 18 2019 11:25:14.4060 1802


Mon Nov 18 2019 11:25:24.4060 1801


Mon Nov 18 2019 11:25:34.4060 1799


Mon Nov 18 2019 11:25:44.4060 1796


Mon Nov 18 2019 11:25:54.4060 1792


Mon Nov 18 2019 11:26:04.4060 1788


Mon Nov 18 2019 11:26:14.4060 1783


Mon Nov 18 2019 11:26:24.4060 1778


Mon Nov 18 2019 11:26:34.4060 1774


Mon Nov 18 2019 11:26:44.4060 1771


Mon Nov 18 2019 11:26:54.4060 1769


Mon Nov 18 2019 11:27:04.4060 1769


Mon Nov 18 2019 11:27:14.4060 1773


Mon Nov 18 2019 11:27:24.4060 1778


Mon Nov 18 2019 11:27:34.4060 1781


Mon Nov 18 2019 11:27:44.4060 1782


Mon Nov 18 2019 11:27:54.4060 1782


Mon Nov 18 2019 11:28:04.4060 1781


Mon Nov 18 2019 11:28:14.4060 1780


Mon Nov 18 2019 11:28:24.4060 1779


Mon Nov 18 2019 11:28:34.4060 1778


Mon Nov 18 2019 11:28:44.4060 1777


Mon Nov 18 2019 11:28:54.4060 1775


Mon Nov 18 2019 11:29:04.4060 1773


Mon Nov 18 2019 11:29:14.4060 1770


Mon Nov 18 2019 11:29:24.4060 1767


Mon Nov 18 2019 11:29:34.4060 1764


Mon Nov 18 2019 11:29:44.4060 1760


Mon Nov 18 2019 11:29:54.4060 1756


Mon Nov 18 2019 11:30:04.4060 1758


Mon Nov 18 2019 11:30:14.4060 1774


Mon Nov 18 2019 11:30:24.4060 1787


Mon Nov 18 2019 11:30:34.4060 1794


Mon Nov 18 2019 11:30:44.4060 1796


Mon Nov 18 2019 11:30:54.4060 1797


Mon Nov 18 2019 11:31:04.4060 1797


Mon Nov 18 2019 11:31:14.4060 1796


Mon Nov 18 2019 11:31:24.4060 1794


Mon Nov 18 2019 11:31:34.4060 1791


Mon Nov 18 2019 11:31:44.4060 1788


Mon Nov 18 2019 11:31:54.4060 1784


Mon Nov 18 2019 11:32:04.4060 1781


Mon Nov 18 2019 11:32:14.4060 1777


Mon Nov 18 2019 11:32:24.4060 1772


Mon Nov 18 2019 11:32:34.4060 1765


Mon Nov 18 2019 11:32:44.4060 1758


Mon Nov 18 2019 11:32:54.4060 1751


Mon Nov 18 2019 11:33:04.4060 1748


Mon Nov 18 2019 11:33:14.4060 1753


Mon Nov 18 2019 11:33:24.4060 1758


Mon Nov 18 2019 11:33:34.4060 1764


Mon Nov 18 2019 11:33:44.4060 1768


Mon Nov 18 2019 11:33:54.4060 1770


Mon Nov 18 2019 11:34:04.4060 1770


Mon Nov 18 2019 11:34:14.4060 1770


Mon Nov 18 2019 11:34:24.4060 1771


Mon Nov 18 2019 11:34:34.4060 1771


Mon Nov 18 2019 11:34:44.4060 1771


Mon Nov 18 2019 11:34:54.4060 1770


Mon Nov 18 2019 11:35:04.4060 1770


Mon Nov 18 2019 11:35:14.4060 1768


Mon Nov 18 2019 11:35:24.4060 1766


Mon Nov 18 2019 11:35:34.4060 1763


Mon Nov 18 2019 11:35:44.4060 1760


Mon Nov 18 2019 11:35:54.4060 1755


Mon Nov 18 2019 11:36:04.4060 1755


Mon Nov 18 2019 11:36:14.4060 1767


11-18-19
Run 3


Time: 
11:22 AM - 
12:46 AM
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RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Mon Nov 18 2019 11:36:24.4060 1779


Mon Nov 18 2019 11:36:34.4060 1786


Mon Nov 18 2019 11:36:44.4060 1791


Mon Nov 18 2019 11:36:54.4060 1793


Mon Nov 18 2019 11:37:04.4060 1792


Mon Nov 18 2019 11:37:14.4060 1790


Mon Nov 18 2019 11:37:24.4060 1788


Mon Nov 18 2019 11:37:34.4060 1785


Mon Nov 18 2019 11:37:44.4060 1781


Mon Nov 18 2019 11:37:54.4060 1777


Mon Nov 18 2019 11:38:04.4060 1772


Mon Nov 18 2019 11:38:14.4060 1768


Mon Nov 18 2019 11:38:24.4060 1762


Mon Nov 18 2019 11:38:34.4060 1758


Mon Nov 18 2019 11:38:44.4060 1752


Mon Nov 18 2019 11:38:54.4060 1746


Mon Nov 18 2019 11:39:04.4060 1744


Mon Nov 18 2019 11:39:14.4060 1749


Mon Nov 18 2019 11:39:24.4060 1756


Mon Nov 18 2019 11:39:34.4060 1761


Mon Nov 18 2019 11:39:44.4060 1764


Mon Nov 18 2019 11:39:54.4060 1765


Mon Nov 18 2019 11:40:04.4060 1764


Mon Nov 18 2019 11:40:14.4060 1764


Mon Nov 18 2019 11:40:24.4060 1765


Mon Nov 18 2019 11:40:34.4060 1765


Mon Nov 18 2019 11:40:44.4060 1765


Mon Nov 18 2019 11:40:54.4060 1764


Mon Nov 18 2019 11:41:04.4060 1763


Mon Nov 18 2019 11:41:14.4060 1761


Mon Nov 18 2019 11:41:24.4060 1759


Mon Nov 18 2019 11:41:34.4060 1757


Mon Nov 18 2019 11:41:44.4060 1754


Mon Nov 18 2019 11:41:54.4060 1751


Mon Nov 18 2019 11:42:04.4060 1751


Mon Nov 18 2019 11:42:14.4060 1765


Mon Nov 18 2019 11:42:24.4060 1777


Mon Nov 18 2019 11:42:34.4060 1783


Mon Nov 18 2019 11:42:44.4060 1787


Mon Nov 18 2019 11:42:54.4060 1789


Mon Nov 18 2019 11:43:04.4060 1788


Mon Nov 18 2019 11:43:14.4060 1787


Mon Nov 18 2019 11:43:24.4060 1786


Mon Nov 18 2019 11:43:34.4060 1783


Mon Nov 18 2019 11:43:44.4060 1780


Mon Nov 18 2019 11:43:54.4060 1776


Mon Nov 18 2019 11:44:04.4060 1772


Mon Nov 18 2019 11:44:14.4060 1767


Mon Nov 18 2019 11:44:24.4060 1762


Mon Nov 18 2019 11:44:34.4060 1758


Mon Nov 18 2019 11:44:44.4060 1754


Mon Nov 18 2019 11:44:54.4060 1751


Mon Nov 18 2019 11:45:04.4060 1750


Mon Nov 18 2019 11:45:14.4060 1754


Mon Nov 18 2019 11:45:24.4060 1758


Mon Nov 18 2019 11:45:34.4060 1762


Mon Nov 18 2019 11:45:44.4060 1764


Mon Nov 18 2019 11:45:54.4060 1765


Mon Nov 18 2019 11:46:04.4060 1766


Mon Nov 18 2019 11:46:14.4060 1767


Mon Nov 18 2019 11:46:24.4060 1767


Mon Nov 18 2019 11:46:34.4060 1767


Mon Nov 18 2019 11:46:44.4060 1767


Mon Nov 18 2019 11:46:54.4060 1766


Mon Nov 18 2019 11:47:04.4060 1765


Mon Nov 18 2019 11:47:14.4060 1764


Mon Nov 18 2019 11:47:24.4060 1762


Mon Nov 18 2019 11:47:34.4060 1760


Mon Nov 18 2019 11:47:44.4060 1757


Mon Nov 18 2019 11:47:54.4060 1754


Mon Nov 18 2019 11:48:04.4060 1754


Mon Nov 18 2019 11:48:14.4060 1765


Mon Nov 18 2019 11:48:24.4060 1777


Mon Nov 18 2019 11:48:34.4060 1787


Mon Nov 18 2019 11:48:44.4060 1791


Mon Nov 18 2019 11:48:54.4060 1790


Mon Nov 18 2019 11:49:04.4060 1789


Mon Nov 18 2019 11:49:14.4060 1788


Mon Nov 18 2019 11:49:24.4060 1785


Mon Nov 18 2019 11:49:34.4060 1782


Mon Nov 18 2019 11:49:44.4060 1778


Mon Nov 18 2019 11:49:54.4060 1774


Mon Nov 18 2019 11:50:04.4060 1770


Mon Nov 18 2019 11:50:14.4060 1765


Mon Nov 18 2019 11:50:24.4060 1759


Mon Nov 18 2019 11:50:34.4060 1754


11-18-19 - Run 3 - Page 2 B-17







RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Mon Nov 18 2019 11:50:44.4060 1749


Mon Nov 18 2019 11:50:54.4060 1744


Mon Nov 18 2019 11:51:04.4060 1743


Mon Nov 18 2019 11:51:14.4060 1747


Mon Nov 18 2019 11:51:24.4060 1752


Mon Nov 18 2019 11:51:34.4060 1758


Mon Nov 18 2019 11:51:44.4060 1762


Mon Nov 18 2019 11:51:54.4060 1764


Mon Nov 18 2019 11:52:04.4060 1765


Mon Nov 18 2019 11:52:14.4060 1765


Mon Nov 18 2019 11:52:24.4060 1766


Mon Nov 18 2019 11:52:34.4060 1766


Mon Nov 18 2019 11:52:44.4060 1766


Mon Nov 18 2019 11:52:54.4060 1766


Mon Nov 18 2019 11:53:04.4060 1766


Mon Nov 18 2019 11:53:14.4060 1766


Mon Nov 18 2019 11:53:24.4060 1766


Mon Nov 18 2019 11:53:34.4060 1765


Mon Nov 18 2019 11:53:44.4060 1763


Mon Nov 18 2019 11:53:54.4060 1761


Mon Nov 18 2019 11:54:04.4060 1759


Mon Nov 18 2019 11:54:14.4060 1766


Mon Nov 18 2019 11:54:24.4060 1773


Mon Nov 18 2019 11:54:34.4060 1780


Mon Nov 18 2019 11:54:44.4060 1782


Mon Nov 18 2019 11:54:54.4060 1783


Mon Nov 18 2019 11:55:04.4060 1782


Mon Nov 18 2019 11:55:14.4060 1781


Mon Nov 18 2019 11:55:24.4060 1779


Mon Nov 18 2019 11:55:34.4060 1777


Mon Nov 18 2019 11:55:44.4060 1775


Mon Nov 18 2019 11:55:54.4060 1772


Mon Nov 18 2019 11:56:04.4060 1767


Mon Nov 18 2019 11:56:14.4060 1762


Mon Nov 18 2019 11:56:24.4060 1758


Mon Nov 18 2019 11:56:34.4060 1754


Mon Nov 18 2019 11:56:44.4060 1748


Mon Nov 18 2019 11:56:54.4060 1743


Mon Nov 18 2019 11:57:04.4060 1743


Mon Nov 18 2019 11:57:14.4060 1747


Mon Nov 18 2019 11:57:24.4060 1752


Mon Nov 18 2019 11:57:34.4060 1756


Mon Nov 18 2019 11:57:44.4060 1758


Mon Nov 18 2019 11:57:54.4060 1760


Mon Nov 18 2019 11:58:04.4060 1761


Mon Nov 18 2019 11:58:14.4060 1761


Mon Nov 18 2019 11:58:24.4060 1761


Mon Nov 18 2019 11:58:34.4060 1762


Mon Nov 18 2019 11:58:44.4060 1762


Mon Nov 18 2019 11:58:54.4060 1762


Mon Nov 18 2019 11:59:04.4060 1762


Mon Nov 18 2019 11:59:14.4060 1761


Mon Nov 18 2019 11:59:24.4060 1760


Mon Nov 18 2019 11:59:34.4060 1759


Mon Nov 18 2019 11:59:44.4060 1758


Mon Nov 18 2019 11:59:54.4060 1755


Mon Nov 18 2019 12:00:04.4060 1754


Mon Nov 18 2019 12:00:14.4060 1763


Mon Nov 18 2019 12:00:24.4060 1773


Mon Nov 18 2019 12:00:34.4060 1781


Mon Nov 18 2019 12:00:44.4060 1786


Mon Nov 18 2019 12:00:54.4060 1786


Mon Nov 18 2019 12:01:04.4060 1784


Mon Nov 18 2019 12:01:14.4060 1781


Mon Nov 18 2019 12:01:24.4060 1778


Mon Nov 18 2019 12:01:34.4060 1774


Mon Nov 18 2019 12:01:44.4060 1771


Mon Nov 18 2019 12:01:54.4060 1766


Mon Nov 18 2019 12:02:04.4060 1762


Mon Nov 18 2019 12:02:14.4060 1757


Mon Nov 18 2019 12:02:24.4060 1752


Mon Nov 18 2019 12:02:34.4060 1746


Mon Nov 18 2019 12:02:44.4060 1741


Mon Nov 18 2019 12:02:54.4060 1738


Mon Nov 18 2019 12:03:04.4060 1737


Mon Nov 18 2019 12:03:14.4060 1744


Mon Nov 18 2019 12:03:24.4060 1750


Mon Nov 18 2019 12:03:34.4060 1757


Mon Nov 18 2019 12:03:44.4060 1761


Mon Nov 18 2019 12:03:54.4060 1763


Mon Nov 18 2019 12:04:04.4060 1763


Mon Nov 18 2019 12:04:14.4060 1762


Mon Nov 18 2019 12:04:24.4060 1761


Mon Nov 18 2019 12:04:34.4060 1759


Mon Nov 18 2019 12:04:44.4060 1758


Mon Nov 18 2019 12:04:54.4060 1757
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RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Mon Nov 18 2019 12:05:04.4060 1756


Mon Nov 18 2019 12:05:14.4060 1754


Mon Nov 18 2019 12:05:24.4060 1752


Mon Nov 18 2019 12:05:34.4060 1750


Mon Nov 18 2019 12:05:44.4060 1747


Mon Nov 18 2019 12:05:54.4060 1744


Mon Nov 18 2019 12:06:04.4060 1746


Mon Nov 18 2019 12:06:14.4060 1763


Mon Nov 18 2019 12:06:24.4060 1777


Mon Nov 18 2019 12:06:34.4060 1789


Mon Nov 18 2019 12:06:44.4060 1795


Mon Nov 18 2019 12:06:54.4060 1795


Mon Nov 18 2019 12:07:04.4060 1793


Mon Nov 18 2019 12:07:14.4060 1789


Mon Nov 18 2019 12:07:24.4060 1785


Mon Nov 18 2019 12:07:34.4060 1781


Mon Nov 18 2019 12:07:44.4060 1776


Mon Nov 18 2019 12:07:54.4060 1771


Mon Nov 18 2019 12:08:04.4060 1767


Mon Nov 18 2019 12:08:14.4060 1762


Mon Nov 18 2019 12:08:24.4060 1757


Mon Nov 18 2019 12:08:34.4060 1753


Mon Nov 18 2019 12:08:44.4060 1750


Mon Nov 18 2019 12:08:54.4060 1747


Mon Nov 18 2019 12:09:04.4060 1747


Mon Nov 18 2019 12:09:14.4060 1757


Mon Nov 18 2019 12:09:24.4060 1765


Mon Nov 18 2019 12:09:34.4060 1771


Mon Nov 18 2019 12:09:44.4060 1773


Mon Nov 18 2019 12:09:54.4060 1773


Mon Nov 18 2019 12:10:04.4060 1772


Mon Nov 18 2019 12:10:14.4060 1770


Mon Nov 18 2019 12:10:24.4060 1769


Mon Nov 18 2019 12:10:34.4060 1767


Mon Nov 18 2019 12:10:44.4060 1766


Mon Nov 18 2019 12:10:54.4060 1765


Mon Nov 18 2019 12:11:04.4060 1764


Mon Nov 18 2019 12:11:14.4060 1762


Mon Nov 18 2019 12:11:24.4060 1760


Mon Nov 18 2019 12:11:34.4060 1757


Mon Nov 18 2019 12:11:44.4060 1754


Mon Nov 18 2019 12:11:54.4060 1751


Mon Nov 18 2019 12:12:04.4060 1756


Mon Nov 18 2019 12:12:14.4060 1778


Mon Nov 18 2019 12:12:24.4060 1796


Mon Nov 18 2019 12:12:34.4060 1804


Mon Nov 18 2019 12:12:44.4060 1805


Mon Nov 18 2019 12:12:54.4060 1805


Mon Nov 18 2019 12:13:04.4060 1804


Mon Nov 18 2019 12:13:14.4060 1802


Mon Nov 18 2019 12:13:24.4060 1799


Mon Nov 18 2019 12:13:34.4060 1796


Mon Nov 18 2019 12:13:44.4060 1793


Mon Nov 18 2019 12:13:54.4060 1789


Mon Nov 18 2019 12:14:04.4060 1785


Mon Nov 18 2019 12:14:14.4060 1780


Mon Nov 18 2019 12:14:24.4060 1775


Mon Nov 18 2019 12:14:34.4060 1770


Mon Nov 18 2019 12:14:44.4060 1765


Mon Nov 18 2019 12:14:54.4060 1760


Mon Nov 18 2019 12:15:04.4060 1758


Mon Nov 18 2019 12:15:14.4060 1763


Mon Nov 18 2019 12:15:24.4060 1768


Mon Nov 18 2019 12:15:34.4060 1772


Mon Nov 18 2019 12:15:44.4060 1775


Mon Nov 18 2019 12:15:54.4060 1776


Mon Nov 18 2019 12:16:04.4060 1777


Mon Nov 18 2019 12:16:14.4060 1777


Mon Nov 18 2019 12:16:24.4060 1777


Mon Nov 18 2019 12:16:34.4060 1777


Mon Nov 18 2019 12:16:44.4060 1776


Mon Nov 18 2019 12:16:54.4060 1775


Mon Nov 18 2019 12:17:04.4060 1774


Mon Nov 18 2019 12:17:14.4060 1773


Mon Nov 18 2019 12:17:24.4060 1770


Mon Nov 18 2019 12:17:34.4060 1768


Mon Nov 18 2019 12:17:44.4060 1764


Mon Nov 18 2019 12:17:54.4060 1760


Mon Nov 18 2019 12:18:04.4060 1760


Mon Nov 18 2019 12:18:14.4060 1772


Mon Nov 18 2019 12:18:24.4060 1785


Mon Nov 18 2019 12:18:34.4060 1794


Mon Nov 18 2019 12:18:44.4060 1798


Mon Nov 18 2019 12:18:54.4060 1799


Mon Nov 18 2019 12:19:04.4060 1797


Mon Nov 18 2019 12:19:14.4060 1794
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RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Mon Nov 18 2019 12:19:24.4060 1790


Mon Nov 18 2019 12:19:34.4060 1786


Mon Nov 18 2019 12:19:44.4060 1782


Mon Nov 18 2019 12:19:54.4060 1778


Mon Nov 18 2019 12:20:04.4060 1775


Mon Nov 18 2019 12:20:14.4060 1771


Mon Nov 18 2019 12:20:24.4060 1766


Mon Nov 18 2019 12:20:34.4060 1761


Mon Nov 18 2019 12:20:44.4060 1756


Mon Nov 18 2019 12:20:54.4060 1752


Mon Nov 18 2019 12:21:04.4060 1750


Mon Nov 18 2019 12:21:14.4060 1754


Mon Nov 18 2019 12:21:24.4060 1758


Mon Nov 18 2019 12:21:34.4060 1762


Mon Nov 18 2019 12:21:44.4060 1765


Mon Nov 18 2019 12:21:54.4060 1766


Mon Nov 18 2019 12:22:04.4060 1767


Mon Nov 18 2019 12:22:14.4060 1768


Mon Nov 18 2019 12:22:24.4060 1768


Mon Nov 18 2019 12:22:34.4060 1768


Mon Nov 18 2019 12:22:44.4060 1768


Mon Nov 18 2019 12:22:54.4060 1768


Mon Nov 18 2019 12:23:04.4060 1767


Mon Nov 18 2019 12:23:14.4060 1766


Mon Nov 18 2019 12:23:24.4060 1764


Mon Nov 18 2019 12:23:34.4060 1762


Mon Nov 18 2019 12:23:44.4060 1759


Mon Nov 18 2019 12:23:54.4060 1755


Mon Nov 18 2019 12:24:04.4060 1756


Mon Nov 18 2019 12:24:14.4060 1767


Mon Nov 18 2019 12:24:24.4060 1780


Mon Nov 18 2019 12:24:34.4060 1789


Mon Nov 18 2019 12:24:44.4060 1793


Mon Nov 18 2019 12:24:54.4060 1792


Mon Nov 18 2019 12:25:04.4060 1790


Mon Nov 18 2019 12:25:14.4060 1788


Mon Nov 18 2019 12:25:24.4060 1785


Mon Nov 18 2019 12:25:34.4060 1782


Mon Nov 18 2019 12:25:44.4060 1778


Mon Nov 18 2019 12:25:54.4060 1774


Mon Nov 18 2019 12:26:04.4060 1769


Mon Nov 18 2019 12:26:14.4060 1764


Mon Nov 18 2019 12:26:24.4060 1759


Mon Nov 18 2019 12:26:34.4060 1753


Mon Nov 18 2019 12:26:44.4060 1748


Mon Nov 18 2019 12:26:54.4060 1745


Mon Nov 18 2019 12:27:04.4060 1744


Mon Nov 18 2019 12:27:14.4060 1749


Mon Nov 18 2019 12:27:24.4060 1754


Mon Nov 18 2019 12:27:34.4060 1758


Mon Nov 18 2019 12:27:44.4060 1761


Mon Nov 18 2019 12:27:54.4060 1763


Mon Nov 18 2019 12:28:04.4060 1764


Mon Nov 18 2019 12:28:14.4060 1764


Mon Nov 18 2019 12:28:24.4060 1764


Mon Nov 18 2019 12:28:34.4060 1764


Mon Nov 18 2019 12:28:44.4060 1764


Mon Nov 18 2019 12:28:54.4060 1764


Mon Nov 18 2019 12:29:04.4060 1763


Mon Nov 18 2019 12:29:14.4060 1762


Mon Nov 18 2019 12:29:24.4060 1761


Mon Nov 18 2019 12:29:34.4060 1759


Mon Nov 18 2019 12:29:44.4060 1756


Mon Nov 18 2019 12:29:54.4060 1753


Mon Nov 18 2019 12:30:04.4060 1754


Mon Nov 18 2019 12:30:14.4060 1766


Mon Nov 18 2019 12:30:24.4060 1781


Mon Nov 18 2019 12:30:34.4060 1792


Mon Nov 18 2019 12:30:44.4060 1796


Mon Nov 18 2019 12:30:54.4060 1795


Mon Nov 18 2019 12:31:04.4060 1793


Mon Nov 18 2019 12:31:14.4060 1790


Mon Nov 18 2019 12:31:24.4060 1787


Mon Nov 18 2019 12:31:34.4060 1784


Mon Nov 18 2019 12:31:44.4060 1780


Mon Nov 18 2019 12:31:54.4060 1775


Mon Nov 18 2019 12:32:04.4060 1770


Mon Nov 18 2019 12:32:14.4060 1765


Mon Nov 18 2019 12:32:24.4060 1762


Mon Nov 18 2019 12:32:34.4060 1757


Mon Nov 18 2019 12:32:44.4060 1752


Mon Nov 18 2019 12:32:54.4060 1748


Mon Nov 18 2019 12:33:04.4060 1746


Mon Nov 18 2019 12:33:14.4060 1750


Mon Nov 18 2019 12:33:24.4060 1756


Mon Nov 18 2019 12:33:34.4060 1760
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RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Mon Nov 18 2019 12:33:44.4060 1763


Mon Nov 18 2019 12:33:54.4060 1765


Mon Nov 18 2019 12:34:04.4060 1766


Mon Nov 18 2019 12:34:14.4060 1766


Mon Nov 18 2019 12:34:24.4060 1766


Mon Nov 18 2019 12:34:34.4060 1766


Mon Nov 18 2019 12:34:44.4060 1766


Mon Nov 18 2019 12:34:54.4060 1765


Mon Nov 18 2019 12:35:04.4060 1764


Mon Nov 18 2019 12:35:14.4060 1763


Mon Nov 18 2019 12:35:24.4060 1762


Mon Nov 18 2019 12:35:34.4060 1761


Mon Nov 18 2019 12:35:44.4060 1759


Mon Nov 18 2019 12:35:54.4060 1756


Mon Nov 18 2019 12:36:04.4060 1756


Mon Nov 18 2019 12:36:14.4060 1766


Mon Nov 18 2019 12:36:24.4060 1777


Mon Nov 18 2019 12:36:34.4060 1786


Mon Nov 18 2019 12:36:44.4060 1791


Mon Nov 18 2019 12:36:54.4060 1792


Mon Nov 18 2019 12:37:04.4060 1791


Mon Nov 18 2019 12:37:14.4060 1789


Mon Nov 18 2019 12:37:24.4060 1787


Mon Nov 18 2019 12:37:34.4060 1783


Mon Nov 18 2019 12:37:44.4060 1778


Mon Nov 18 2019 12:37:54.4060 1774


Mon Nov 18 2019 12:38:04.4060 1770


Mon Nov 18 2019 12:38:14.4060 1765


Mon Nov 18 2019 12:38:24.4060 1760


Mon Nov 18 2019 12:38:34.4060 1755


Mon Nov 18 2019 12:38:44.4060 1751


Mon Nov 18 2019 12:38:54.4060 1747


Mon Nov 18 2019 12:39:04.4060 1747


Mon Nov 18 2019 12:39:14.4060 1752


Mon Nov 18 2019 12:39:24.4060 1757


Mon Nov 18 2019 12:39:34.4060 1761


Mon Nov 18 2019 12:39:44.4060 1763


Mon Nov 18 2019 12:39:54.4060 1764


Mon Nov 18 2019 12:40:04.4060 1765


Mon Nov 18 2019 12:40:14.4060 1765


Mon Nov 18 2019 12:40:24.4060 1765


Mon Nov 18 2019 12:40:34.4060 1765


Mon Nov 18 2019 12:40:44.4060 1765


Mon Nov 18 2019 12:40:54.4060 1764


Mon Nov 18 2019 12:41:04.4060 1763


Mon Nov 18 2019 12:41:14.4060 1762


Mon Nov 18 2019 12:41:24.4060 1761


Mon Nov 18 2019 12:41:34.4060 1758


Mon Nov 18 2019 12:41:44.4060 1756


Mon Nov 18 2019 12:41:54.4060 1753


Mon Nov 18 2019 12:42:04.4060 1754


Mon Nov 18 2019 12:42:14.4060 1765


Mon Nov 18 2019 12:42:24.4060 1779


Mon Nov 18 2019 12:42:34.4060 1789


Mon Nov 18 2019 12:42:44.4060 1793


Mon Nov 18 2019 12:42:54.4060 1794


Mon Nov 18 2019 12:43:04.4060 1792


Mon Nov 18 2019 12:43:14.4060 1788


Mon Nov 18 2019 12:43:24.4060 1785


Mon Nov 18 2019 12:43:34.4060 1782


Mon Nov 18 2019 12:43:44.4060 1779


Mon Nov 18 2019 12:43:54.4060 1775


Mon Nov 18 2019 12:44:04.4060 1770


Mon Nov 18 2019 12:44:14.4060 1766


Mon Nov 18 2019 12:44:24.4060 1761


Mon Nov 18 2019 12:44:34.4060 1756


Mon Nov 18 2019 12:44:44.4060 1751


Mon Nov 18 2019 12:44:54.4060 1746


Mon Nov 18 2019 12:45:04.4060 1744


Mon Nov 18 2019 12:45:14.4060 1749


Mon Nov 18 2019 12:45:24.4060 1754


Mon Nov 18 2019 12:45:34.4060 1759


Mon Nov 18 2019 12:45:44.4060 1763


Mon Nov 18 2019 12:45:54.4060 1765
Mon Nov 18 2019 12:46:04.4060 1765
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RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Mon Nov 18 2019 16:40:04.4060 1777
Mon Nov 18 2019 16:40:14.4060 1778
Mon Nov 18 2019 16:40:24.4060 1778
Mon Nov 18 2019 16:40:34.4060 1777
Mon Nov 18 2019 16:40:44.4060 1775
Mon Nov 18 2019 16:40:54.4060 1774
Mon Nov 18 2019 16:41:04.4060 1773
Mon Nov 18 2019 16:41:14.4060 1772
Mon Nov 18 2019 16:41:24.4060 1771
Mon Nov 18 2019 16:41:34.4060 1770
Mon Nov 18 2019 16:41:44.4060 1767
Mon Nov 18 2019 16:41:54.4060 1765
Mon Nov 18 2019 16:42:04.4060 1764
Mon Nov 18 2019 16:42:14.4060 1772
Mon Nov 18 2019 16:42:24.4060 1784
Mon Nov 18 2019 16:42:34.4060 1792
Mon Nov 18 2019 16:42:44.4060 1795
Mon Nov 18 2019 16:42:54.4060 1794
Mon Nov 18 2019 16:43:04.4060 1793
Mon Nov 18 2019 16:43:14.4060 1791
Mon Nov 18 2019 16:43:24.4060 1787
Mon Nov 18 2019 16:43:34.4060 1784
Mon Nov 18 2019 16:43:44.4060 1781
Mon Nov 18 2019 16:43:54.4060 1778
Mon Nov 18 2019 16:44:04.4060 1775
Mon Nov 18 2019 16:44:14.4060 1771
Mon Nov 18 2019 16:44:24.4060 1767
Mon Nov 18 2019 16:44:34.4060 1762
Mon Nov 18 2019 16:44:44.4060 1756
Mon Nov 18 2019 16:44:54.4060 1749
Mon Nov 18 2019 16:45:04.4060 1743
Mon Nov 18 2019 16:45:14.4060 1746
Mon Nov 18 2019 16:45:24.4060 1751
Mon Nov 18 2019 16:45:34.4060 1756
Mon Nov 18 2019 16:45:44.4060 1760
Mon Nov 18 2019 16:45:54.4060 1762
Mon Nov 18 2019 16:46:04.4060 1764
Mon Nov 18 2019 16:46:14.4060 1765
Mon Nov 18 2019 16:46:24.4060 1766
Mon Nov 18 2019 16:46:34.4060 1767
Mon Nov 18 2019 16:46:44.4060 1767
Mon Nov 18 2019 16:46:54.4060 1768
Mon Nov 18 2019 16:47:04.4060 1768
Mon Nov 18 2019 16:47:14.4060 1767
Mon Nov 18 2019 16:47:24.4060 1766
Mon Nov 18 2019 16:47:34.4060 1765
Mon Nov 18 2019 16:47:44.4060 1763
Mon Nov 18 2019 16:47:54.4060 1760
Mon Nov 18 2019 16:48:04.4060 1760
Mon Nov 18 2019 16:48:14.4060 1767
Mon Nov 18 2019 16:48:24.4060 1775
Mon Nov 18 2019 16:48:34.4060 1781
Mon Nov 18 2019 16:48:44.4060 1784
Mon Nov 18 2019 16:48:54.4060 1784
Mon Nov 18 2019 16:49:04.4060 1782
Mon Nov 18 2019 16:49:14.4060 1779
Mon Nov 18 2019 16:49:24.4060 1777
Mon Nov 18 2019 16:49:34.4060 1776
Mon Nov 18 2019 16:49:44.4060 1775
Mon Nov 18 2019 16:49:54.4060 1774
Mon Nov 18 2019 16:50:04.4060 1771
Mon Nov 18 2019 16:50:14.4060 1767
Mon Nov 18 2019 16:50:24.4060 1763
Mon Nov 18 2019 16:50:34.4060 1759
Mon Nov 18 2019 16:50:44.4060 1755
Mon Nov 18 2019 16:50:54.4060 1750
Mon Nov 18 2019 16:51:04.4060 1745
Mon Nov 18 2019 16:51:14.4060 1746
Mon Nov 18 2019 16:51:24.4060 1750
Mon Nov 18 2019 16:51:34.4060 1754
Mon Nov 18 2019 16:51:44.4060 1757
Mon Nov 18 2019 16:51:54.4060 1759
Mon Nov 18 2019 16:52:04.4060 1760
Mon Nov 18 2019 16:52:14.4060 1761
Mon Nov 18 2019 16:52:24.4060 1762
Mon Nov 18 2019 16:52:34.4060 1763
Mon Nov 18 2019 16:52:44.4060 1763
Mon Nov 18 2019 16:52:54.4060 1763
Mon Nov 18 2019 16:53:04.4060 1763
Mon Nov 18 2019 16:53:14.4060 1762
Mon Nov 18 2019 16:53:24.4060 1761
Mon Nov 18 2019 16:53:34.4060 1760
Mon Nov 18 2019 16:53:44.4060 1757
Mon Nov 18 2019 16:53:54.4060 1755
Mon Nov 18 2019 16:54:04.4060 1757
Mon Nov 18 2019 16:54:14.4060 1765
Mon Nov 18 2019 16:54:24.4060 1774
Mon Nov 18 2019 16:54:34.4060 1780
Mon Nov 18 2019 16:54:44.4060 1781
Mon Nov 18 2019 16:54:54.4060 1780
Mon Nov 18 2019 16:55:04.4060 1778
Mon Nov 18 2019 16:55:14.4060 1777
Mon Nov 18 2019 16:55:24.4060 1776
Mon Nov 18 2019 16:55:34.4060 1775
Mon Nov 18 2019 16:55:44.4060 1773
Mon Nov 18 2019 16:55:54.4060 1771
Mon Nov 18 2019 16:56:04.4060 1769
Mon Nov 18 2019 16:56:14.4060 1766
Mon Nov 18 2019 16:56:24.4060 1763
Mon Nov 18 2019 16:56:34.4060 1761
Mon Nov 18 2019 16:56:44.4060 1758
Mon Nov 18 2019 16:56:54.4060 1754
Mon Nov 18 2019 16:57:04.4060 1748
Mon Nov 18 2019 16:57:14.4060 1748
Mon Nov 18 2019 16:57:24.4060 1750
Mon Nov 18 2019 16:57:34.4060 1754
Mon Nov 18 2019 16:57:44.4060 1757


11-18-19
Run 4


Time: 
16:40 PM - 
17:56 PM
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RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Mon Nov 18 2019 16:57:54.4060 1758
Mon Nov 18 2019 16:58:04.4060 1759
Mon Nov 18 2019 16:58:14.4060 1759
Mon Nov 18 2019 16:58:24.4060 1760
Mon Nov 18 2019 16:58:34.4060 1760
Mon Nov 18 2019 16:58:44.4060 1761
Mon Nov 18 2019 16:58:54.4060 1761
Mon Nov 18 2019 16:59:04.4060 1760
Mon Nov 18 2019 16:59:14.4060 1759
Mon Nov 18 2019 16:59:24.4060 1758
Mon Nov 18 2019 16:59:34.4060 1756
Mon Nov 18 2019 16:59:44.4060 1754
Mon Nov 18 2019 16:59:54.4060 1752
Mon Nov 18 2019 17:00:04.4060 1751
Mon Nov 18 2019 17:00:14.4060 1760
Mon Nov 18 2019 17:00:24.4060 1770
Mon Nov 18 2019 17:00:34.4060 1778
Mon Nov 18 2019 17:00:44.4060 1781
Mon Nov 18 2019 17:00:54.4060 1781
Mon Nov 18 2019 17:01:04.4060 1780
Mon Nov 18 2019 17:01:14.4060 1779
Mon Nov 18 2019 17:01:24.4060 1778
Mon Nov 18 2019 17:01:34.4060 1776
Mon Nov 18 2019 17:01:44.4060 1773
Mon Nov 18 2019 17:01:54.4060 1771
Mon Nov 18 2019 17:02:04.4060 1769
Mon Nov 18 2019 17:02:14.4060 1766
Mon Nov 18 2019 17:02:24.4060 1763
Mon Nov 18 2019 17:02:34.4060 1757
Mon Nov 18 2019 17:02:44.4060 1752
Mon Nov 18 2019 17:02:54.4060 1747
Mon Nov 18 2019 17:03:04.4060 1743
Mon Nov 18 2019 17:03:14.4060 1745
Mon Nov 18 2019 17:03:24.4060 1750
Mon Nov 18 2019 17:03:34.4060 1754
Mon Nov 18 2019 17:03:44.4060 1758
Mon Nov 18 2019 17:03:54.4060 1760
Mon Nov 18 2019 17:04:04.4060 1761
Mon Nov 18 2019 17:04:14.4060 1761
Mon Nov 18 2019 17:04:24.4060 1761
Mon Nov 18 2019 17:04:34.4060 1760
Mon Nov 18 2019 17:04:44.4060 1760
Mon Nov 18 2019 17:04:54.4060 1760
Mon Nov 18 2019 17:05:04.4060 1759
Mon Nov 18 2019 17:05:14.4060 1758
Mon Nov 18 2019 17:05:24.4060 1756
Mon Nov 18 2019 17:05:34.4060 1755
Mon Nov 18 2019 17:05:44.4060 1753
Mon Nov 18 2019 17:05:54.4060 1750
Mon Nov 18 2019 17:06:04.4060 1750
Mon Nov 18 2019 17:06:14.4060 1761
Mon Nov 18 2019 17:06:24.4060 1771
Mon Nov 18 2019 17:06:34.4060 1779
Mon Nov 18 2019 17:06:44.4060 1784
Mon Nov 18 2019 17:06:54.4060 1785
Mon Nov 18 2019 17:07:04.4060 1785
Mon Nov 18 2019 17:07:14.4060 1783
Mon Nov 18 2019 17:07:24.4060 1781
Mon Nov 18 2019 17:07:34.4060 1780
Mon Nov 18 2019 17:07:44.4060 1779
Mon Nov 18 2019 17:07:54.4060 1777
Mon Nov 18 2019 17:08:04.4060 1773
Mon Nov 18 2019 17:08:14.4060 1769
Mon Nov 18 2019 17:08:24.4060 1765
Mon Nov 18 2019 17:08:34.4060 1760
Mon Nov 18 2019 17:08:44.4060 1756
Mon Nov 18 2019 17:08:54.4060 1752
Mon Nov 18 2019 17:09:04.4060 1748
Mon Nov 18 2019 17:09:14.4060 1749
Mon Nov 18 2019 17:09:24.4060 1753
Mon Nov 18 2019 17:09:34.4060 1758
Mon Nov 18 2019 17:09:44.4060 1761
Mon Nov 18 2019 17:09:54.4060 1763
Mon Nov 18 2019 17:10:04.4060 1764
Mon Nov 18 2019 17:10:14.4060 1763
Mon Nov 18 2019 17:10:24.4060 1763
Mon Nov 18 2019 17:10:34.4060 1763
Mon Nov 18 2019 17:10:44.4060 1764
Mon Nov 18 2019 17:10:54.4060 1764
Mon Nov 18 2019 17:11:04.4060 1763
Mon Nov 18 2019 17:11:14.4060 1762
Mon Nov 18 2019 17:11:24.4060 1761
Mon Nov 18 2019 17:11:34.4060 1760
Mon Nov 18 2019 17:11:44.4060 1757
Mon Nov 18 2019 17:11:54.4060 1754
Mon Nov 18 2019 17:12:04.4060 1753
Mon Nov 18 2019 17:12:14.4060 1761
Mon Nov 18 2019 17:12:24.4060 1771
Mon Nov 18 2019 17:12:34.4060 1782
Mon Nov 18 2019 17:12:44.4060 1787
Mon Nov 18 2019 17:12:54.4060 1787
Mon Nov 18 2019 17:13:04.4060 1786
Mon Nov 18 2019 17:13:14.4060 1784
Mon Nov 18 2019 17:13:24.4060 1781
Mon Nov 18 2019 17:13:34.4060 1777
Mon Nov 18 2019 17:13:44.4060 1774
Mon Nov 18 2019 17:13:54.4060 1771
Mon Nov 18 2019 17:14:04.4060 1768
Mon Nov 18 2019 17:14:14.4060 1763
Mon Nov 18 2019 17:14:24.4060 1759
Mon Nov 18 2019 17:14:34.4060 1754
Mon Nov 18 2019 17:14:44.4060 1749
Mon Nov 18 2019 17:14:54.4060 1744
Mon Nov 18 2019 17:15:04.4060 1742
Mon Nov 18 2019 17:15:14.4060 1745
Mon Nov 18 2019 17:15:24.4060 1752
Mon Nov 18 2019 17:15:34.4060 1758
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RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Mon Nov 18 2019 17:15:44.4060 1761
Mon Nov 18 2019 17:15:54.4060 1764
Mon Nov 18 2019 17:16:04.4060 1765
Mon Nov 18 2019 17:16:14.4060 1765
Mon Nov 18 2019 17:16:24.4060 1764
Mon Nov 18 2019 17:16:34.4060 1763
Mon Nov 18 2019 17:16:44.4060 1763
Mon Nov 18 2019 17:16:54.4060 1762
Mon Nov 18 2019 17:17:04.4060 1762
Mon Nov 18 2019 17:17:14.4060 1761
Mon Nov 18 2019 17:17:24.4060 1760
Mon Nov 18 2019 17:17:34.4060 1758
Mon Nov 18 2019 17:17:44.4060 1756
Mon Nov 18 2019 17:17:54.4060 1754
Mon Nov 18 2019 17:18:04.4060 1753
Mon Nov 18 2019 17:18:14.4060 1761
Mon Nov 18 2019 17:18:24.4060 1771
Mon Nov 18 2019 17:18:34.4060 1780
Mon Nov 18 2019 17:18:44.4060 1785
Mon Nov 18 2019 17:18:54.4060 1786
Mon Nov 18 2019 17:19:04.4060 1784
Mon Nov 18 2019 17:19:14.4060 1782
Mon Nov 18 2019 17:19:24.4060 1779
Mon Nov 18 2019 17:19:34.4060 1776
Mon Nov 18 2019 17:19:44.4060 1771
Mon Nov 18 2019 17:19:54.4060 1766
Mon Nov 18 2019 17:20:04.4060 1761
Mon Nov 18 2019 17:20:14.4060 1756
Mon Nov 18 2019 17:20:24.4060 1751
Mon Nov 18 2019 17:20:34.4060 1745
Mon Nov 18 2019 17:20:44.4060 1739
Mon Nov 18 2019 17:20:54.4060 1734
Mon Nov 18 2019 17:21:04.4060 1733
Mon Nov 18 2019 17:21:14.4060 1740
Mon Nov 18 2019 17:21:24.4060 1748
Mon Nov 18 2019 17:21:34.4060 1756
Mon Nov 18 2019 17:21:44.4060 1760
Mon Nov 18 2019 17:21:54.4060 1762
Mon Nov 18 2019 17:22:04.4060 1762
Mon Nov 18 2019 17:22:14.4060 1761
Mon Nov 18 2019 17:22:24.4060 1760
Mon Nov 18 2019 17:22:34.4060 1759
Mon Nov 18 2019 17:22:44.4060 1758
Mon Nov 18 2019 17:22:54.4060 1757
Mon Nov 18 2019 17:23:04.4060 1755
Mon Nov 18 2019 17:23:14.4060 1754
Mon Nov 18 2019 17:23:24.4060 1752
Mon Nov 18 2019 17:23:34.4060 1750
Mon Nov 18 2019 17:23:44.4060 1747
Mon Nov 18 2019 17:23:54.4060 1744
Mon Nov 18 2019 17:24:04.4060 1745
Mon Nov 18 2019 17:24:14.4060 1761
Mon Nov 18 2019 17:24:24.4060 1775
Mon Nov 18 2019 17:24:34.4060 1783
Mon Nov 18 2019 17:24:44.4060 1789
Mon Nov 18 2019 17:24:54.4060 1793
Mon Nov 18 2019 17:25:04.4060 1792
Mon Nov 18 2019 17:25:14.4060 1788
Mon Nov 18 2019 17:25:24.4060 1784
Mon Nov 18 2019 17:25:34.4060 1780
Mon Nov 18 2019 17:25:44.4060 1775
Mon Nov 18 2019 17:25:54.4060 1771
Mon Nov 18 2019 17:26:04.4060 1766
Mon Nov 18 2019 17:26:14.4060 1760
Mon Nov 18 2019 17:26:24.4060 1755
Mon Nov 18 2019 17:26:34.4060 1751
Mon Nov 18 2019 17:26:44.4060 1748
Mon Nov 18 2019 17:26:54.4060 1745
Mon Nov 18 2019 17:27:04.4060 1747
Mon Nov 18 2019 17:27:14.4060 1757
Mon Nov 18 2019 17:27:24.4060 1766
Mon Nov 18 2019 17:27:34.4060 1772
Mon Nov 18 2019 17:27:44.4060 1775
Mon Nov 18 2019 17:27:54.4060 1776
Mon Nov 18 2019 17:28:04.4060 1776
Mon Nov 18 2019 17:28:14.4060 1774
Mon Nov 18 2019 17:28:24.4060 1772
Mon Nov 18 2019 17:28:34.4060 1770
Mon Nov 18 2019 17:28:44.4060 1768
Mon Nov 18 2019 17:28:54.4060 1766
Mon Nov 18 2019 17:29:04.4060 1764
Mon Nov 18 2019 17:29:14.4060 1762
Mon Nov 18 2019 17:29:24.4060 1760
Mon Nov 18 2019 17:29:34.4060 1757
Mon Nov 18 2019 17:29:44.4060 1755
Mon Nov 18 2019 17:29:54.4060 1751
Mon Nov 18 2019 17:30:04.4060 1753
Mon Nov 18 2019 17:30:14.4060 1772
Mon Nov 18 2019 17:30:24.4060 1789
Mon Nov 18 2019 17:30:34.4060 1799
Mon Nov 18 2019 17:30:44.4060 1806
Mon Nov 18 2019 17:30:54.4060 1808
Mon Nov 18 2019 17:31:04.4060 1807
Mon Nov 18 2019 17:31:14.4060 1804
Mon Nov 18 2019 17:31:24.4060 1799
Mon Nov 18 2019 17:31:34.4060 1794
Mon Nov 18 2019 17:31:44.4060 1790
Mon Nov 18 2019 17:31:54.4060 1787
Mon Nov 18 2019 17:32:04.4060 1782
Mon Nov 18 2019 17:32:14.4060 1777
Mon Nov 18 2019 17:32:24.4060 1771
Mon Nov 18 2019 17:32:34.4060 1764
Mon Nov 18 2019 17:32:44.4060 1757
Mon Nov 18 2019 17:32:54.4060 1753
Mon Nov 18 2019 17:33:04.4060 1752
Mon Nov 18 2019 17:33:14.4060 1759
Mon Nov 18 2019 17:33:24.4060 1766
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RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Mon Nov 18 2019 17:33:34.4060 1772
Mon Nov 18 2019 17:33:44.4060 1775
Mon Nov 18 2019 17:33:54.4060 1777
Mon Nov 18 2019 17:34:04.4060 1778
Mon Nov 18 2019 17:34:14.4060 1778
Mon Nov 18 2019 17:34:24.4060 1777
Mon Nov 18 2019 17:34:34.4060 1777
Mon Nov 18 2019 17:34:44.4060 1775
Mon Nov 18 2019 17:34:54.4060 1774
Mon Nov 18 2019 17:35:04.4060 1771
Mon Nov 18 2019 17:35:14.4060 1769
Mon Nov 18 2019 17:35:24.4060 1766
Mon Nov 18 2019 17:35:34.4060 1762
Mon Nov 18 2019 17:35:44.4060 1759
Mon Nov 18 2019 17:35:54.4060 1756
Mon Nov 18 2019 17:36:04.4060 1756
Mon Nov 18 2019 17:36:14.4060 1772
Mon Nov 18 2019 17:36:24.4060 1785
Mon Nov 18 2019 17:36:34.4060 1791
Mon Nov 18 2019 17:36:44.4060 1793
Mon Nov 18 2019 17:36:54.4060 1794
Mon Nov 18 2019 17:37:04.4060 1794
Mon Nov 18 2019 17:37:14.4060 1792
Mon Nov 18 2019 17:37:24.4060 1790
Mon Nov 18 2019 17:37:34.4060 1788
Mon Nov 18 2019 17:37:44.4060 1784
Mon Nov 18 2019 17:37:54.4060 1780
Mon Nov 18 2019 17:38:04.4060 1775
Mon Nov 18 2019 17:38:14.4060 1769
Mon Nov 18 2019 17:38:24.4060 1763
Mon Nov 18 2019 17:38:34.4060 1758
Mon Nov 18 2019 17:38:44.4060 1754
Mon Nov 18 2019 17:38:54.4060 1749
Mon Nov 18 2019 17:39:04.4060 1746
Mon Nov 18 2019 17:39:14.4060 1751
Mon Nov 18 2019 17:39:24.4060 1758
Mon Nov 18 2019 17:39:34.4060 1763
Mon Nov 18 2019 17:39:44.4060 1767
Mon Nov 18 2019 17:39:54.4060 1769
Mon Nov 18 2019 17:40:04.4060 1770
Mon Nov 18 2019 17:40:14.4060 1771
Mon Nov 18 2019 17:40:24.4060 1771
Mon Nov 18 2019 17:40:34.4060 1771
Mon Nov 18 2019 17:40:44.4060 1770
Mon Nov 18 2019 17:40:54.4060 1770
Mon Nov 18 2019 17:41:04.4060 1769
Mon Nov 18 2019 17:41:14.4060 1767
Mon Nov 18 2019 17:41:24.4060 1765
Mon Nov 18 2019 17:41:34.4060 1762
Mon Nov 18 2019 17:41:44.4060 1759
Mon Nov 18 2019 17:41:54.4060 1756
Mon Nov 18 2019 17:42:04.4060 1756
Mon Nov 18 2019 17:42:14.4060 1769
Mon Nov 18 2019 17:42:24.4060 1781
Mon Nov 18 2019 17:42:34.4060 1788
Mon Nov 18 2019 17:42:44.4060 1792
Mon Nov 18 2019 17:42:54.4060 1793
Mon Nov 18 2019 17:43:04.4060 1791
Mon Nov 18 2019 17:43:14.4060 1790
Mon Nov 18 2019 17:43:24.4060 1787
Mon Nov 18 2019 17:43:34.4060 1784
Mon Nov 18 2019 17:43:44.4060 1781
Mon Nov 18 2019 17:43:54.4060 1778
Mon Nov 18 2019 17:44:04.4060 1773
Mon Nov 18 2019 17:44:14.4060 1766
Mon Nov 18 2019 17:44:24.4060 1760
Mon Nov 18 2019 17:44:34.4060 1755
Mon Nov 18 2019 17:44:44.4060 1750
Mon Nov 18 2019 17:44:54.4060 1745
Mon Nov 18 2019 17:45:04.4060 1742
Mon Nov 18 2019 17:45:14.4060 1747
Mon Nov 18 2019 17:45:24.4060 1753
Mon Nov 18 2019 17:45:34.4060 1760
Mon Nov 18 2019 17:45:44.4060 1764
Mon Nov 18 2019 17:45:54.4060 1766
Mon Nov 18 2019 17:46:04.4060 1767
Mon Nov 18 2019 17:46:14.4060 1767
Mon Nov 18 2019 17:46:24.4060 1767
Mon Nov 18 2019 17:46:34.4060 1767
Mon Nov 18 2019 17:46:44.4060 1767
Mon Nov 18 2019 17:46:54.4060 1766
Mon Nov 18 2019 17:47:04.4060 1766
Mon Nov 18 2019 17:47:14.4060 1765
Mon Nov 18 2019 17:47:24.4060 1763
Mon Nov 18 2019 17:47:34.4060 1760
Mon Nov 18 2019 17:47:44.4060 1757
Mon Nov 18 2019 17:47:54.4060 1754
Mon Nov 18 2019 17:48:04.4060 1753
Mon Nov 18 2019 17:48:14.4060 1766
Mon Nov 18 2019 17:48:24.4060 1778
Mon Nov 18 2019 17:48:34.4060 1785
Mon Nov 18 2019 17:48:44.4060 1789
Mon Nov 18 2019 17:48:54.4060 1791
Mon Nov 18 2019 17:49:04.4060 1790
Mon Nov 18 2019 17:49:14.4060 1789
Mon Nov 18 2019 17:49:24.4060 1787
Mon Nov 18 2019 17:49:34.4060 1784
Mon Nov 18 2019 17:49:44.4060 1780
Mon Nov 18 2019 17:49:54.4060 1775
Mon Nov 18 2019 17:50:04.4060 1771
Mon Nov 18 2019 17:50:14.4060 1766
Mon Nov 18 2019 17:50:24.4060 1763
Mon Nov 18 2019 17:50:34.4060 1759
Mon Nov 18 2019 17:50:44.4060 1755
Mon Nov 18 2019 17:50:54.4060 1750
Mon Nov 18 2019 17:51:04.4060 1745
Mon Nov 18 2019 17:51:14.4060 1749
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RTO Temp
 0 - 2000F


RTO Combustion Chamber Temperature Data - VOM Destruction Efficiency Testing
GII, LLC Chicago Ilinois 


Time


Mon Nov 18 2019 17:51:24.4060 1754
Mon Nov 18 2019 17:51:34.4060 1760
Mon Nov 18 2019 17:51:44.4060 1763
Mon Nov 18 2019 17:51:54.4060 1766
Mon Nov 18 2019 17:52:04.4060 1766
Mon Nov 18 2019 17:52:14.4060 1766
Mon Nov 18 2019 17:52:24.4060 1767
Mon Nov 18 2019 17:52:34.4060 1768
Mon Nov 18 2019 17:52:44.4060 1768
Mon Nov 18 2019 17:52:54.4060 1767
Mon Nov 18 2019 17:53:04.4060 1767
Mon Nov 18 2019 17:53:14.4060 1766
Mon Nov 18 2019 17:53:24.4060 1764
Mon Nov 18 2019 17:53:34.4060 1761
Mon Nov 18 2019 17:53:44.4060 1759
Mon Nov 18 2019 17:53:54.4060 1755
Mon Nov 18 2019 17:54:04.4060 1754
Mon Nov 18 2019 17:54:14.4060 1763
Mon Nov 18 2019 17:54:24.4060 1774
Mon Nov 18 2019 17:54:34.4060 1781
Mon Nov 18 2019 17:54:44.4060 1786
Mon Nov 18 2019 17:54:54.4060 1788
Mon Nov 18 2019 17:55:04.4060 1788
Mon Nov 18 2019 17:55:14.4060 1785
Mon Nov 18 2019 17:55:24.4060 1781
Mon Nov 18 2019 17:55:34.4060 1779
Mon Nov 18 2019 17:55:44.4060 1776
Mon Nov 18 2019 17:55:54.4060 1773


11-18-19 - Run 4 - Page 5 B-26







 


 


Emissions Test Report  
RTO VOM Destruction Efficiency 


GII, LLC 
IEPA Site ID.: 031600BTB 


GII, LLC 
1909 NORTH CLIFTON AVENUE  


CHICAGO, ILLINOIS 60614 


JANUARY 2020 


APPENDIX C  


EMISSIONS TEST PLAN 


 







 


 
   


 


 


This Page Left Blank 
 







 


 


2 SOUTH 631 ROUTE 59; SUITE B (630) 393-9000 
WARRENVILLE, IL  60555 FAX (630) 393-9111 
 


October 10, 2019 


R17421-6 


Illinois Environmental Protection Agency 
Bureau of Air – Compliance Section (#40) 
1021 N. Grand Avenue East  
Springfield, Illinois 62794 


Hard Copy via UPS Overnight 


Revision to Emission Test Plan for a Metal Shredder Controlled by an RTO/Scrubber  
GII, LLC – 1909 N. Clifton Avenue – Chicago, Illinois 60614 
Site ID: 031600BTB; Construction Permit 18110021 issued February 11, 2019 


To Whom This May Concern: 


On behalf of GII, LLC (GII), this correspondence describes a revision to the initial test plan dated May 
24, 2019.  Revisions are limited to an updated copy of Figure 3 (see attached) showing the as-built 
equipment configuration identifying the location of available test ports.  As installed, the duct work 
between the RTO outlet and scrubber inlet does not provide a suitable location for test ports to measure 
gas flow rate and moisture content; therefore, the VOM testing previously identified as being performed 
at the outlet of the RTO will now be performed at the outlet of the scrubber.  The location of performance 
testing for all other pollutants is not affected by this change. 


The following table, included on Page 2 of the initial test plan, has been modified to reflect the revision 
described above.  


Summary of Test Methods to be Performed –  
Existing Metal Shredder Controlled by RTO, Quench, and Packed Tower Scrubber 


GII, LLC – Chicago, Illinois 


Parameter/Pollutant 
USEPA 


Method 


Sample Location 


RTO 
Inlet 


RTO 
Outlet 


Scrubber 
Outlet 


Sample and Velocity Traverses for Stationary Sources 1  X X X 
Determination of Stack Gas Velocity and Volumetric Flow 


Rate (Type S Pitot Tube) 2 X X X 


Gas Analysis for the Determination of Dry Molecular 
Weight (Oxygen and Carbon Dioxide) 3A X X X 


Determination of Moisture Content in Stack Gases 4 X X X 
Determination of Particulate Matter from Stationary 


Sources 5   X 


Determination of Sulfur Dioxide from Stationary Sources 6C   X 
Visual Determination of the Opacity of Emissions from 


Stationary Sources 9    
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Parameter/Pollutant 
USEPA 


Method 


Sample Location 


RTO 
Inlet 


RTO 
Outlet 


Scrubber 
Outlet 


Determination of Carbon Monoxide from Stationary 
Sources 10   X 


Determination of Total Gaseous Nonmethane Organic 
Emissions as Carbon 25 X X X 


Determination of Total Gaseous Organic Concentration 
Using a Flame Ionization Analyzer 25A* X X X 


Determination of Hydrogen Chloride Emissions From 
Stationary Sources (including audit samples) 26   X 


Determination of Metals Emissions from Stationary 
Sources (including audit samples) 


29 
(including 


Hg) 
  X 


Determination of Condensable Particulate from  Stationary 
Sources 202   X 


 USEPA Method 25A may only be used if outlet VOM concentration is less than 50 ppm as carbon (non-methane). 


Please note that in the Mostardi Platt test protocol (in Appendix A of the initial test plan), any reference to 
test ports located at the RTO outlet now refer to test ports located at the scrubber outlet. 


If you have any questions, or require any additional information please do not hesitate to contact Mr. Jim 
Kallas, Environmental Manager for GII at 847-508-9170 (jimkallas@general-iron.com) or me at 630-
393-9000 (jpinion@rka-inc.com). 


Yours very truly, 
RK & Associates, Inc. 


John G. Pinion 
Principal Engineer 


cc:  Mr. Jim Kallas – Environmental Manager – GII, LLC. – Chicago, Illinois – via e-mail 
Mr. Kevin Mattison – IEPA – via e-mail at kevin.mattison@illinois.gov – via e-mail 
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Process Description and Proposed Operating Conditions 


 


General Iron Industries, Inc.  
Chicago, Illinois 


Emission Test Plan for a  
Metal Shredder Controlled by an RTO/Scrubber 


3 


 


 


  Figure Revised October 10, 2019 to show as-built equipment configuration and test port locations 


 


2S631 ROUTE 59, SUITE B 
WARRENVILLE, IL 60555 
630-393-9000 


COMMENTS: 


Metal Shredder Flow Diagram 
GII, LLC – Chicago, Illinois 


FIGURE 


Emission Test Plan for a Metal 
Shredder Controlled by an 


RTO/Scrubber 
3 


DRAWN BY:: APPROVED BY:: PROJECT NUMBER DATE DRAWN: REVISED DATE  


 JGP R17421-6 10-2019  10-10-2019 


 


RTO/Scrubber 
Outlet Test 


Ports  


RTO Inlet 
Test Ports  


Duct work 
configuration does not 


provide for suitable 
test port location 
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2 SOUTH 631 ROUTE 59; SUITE B (630) 393-9000 
WARRENVILLE, IL  60555 FAX (630) 393-9111 
 


May 24, 2019 


R17421-6 


Illinois Environmental Protection Agency 
Bureau of Air – Compliance Section (#40) 
1021 N. Grand Avenue East  
Springfield, Illinois 62794 


Hard Copy via UPS Overnight 


Emission Test Plan for a Metal Shredder Controlled by an RTO/Scrubber  
General Iron Industries, Inc. – 1909 N. Clifton Avenue – Chicago, Illinois 60614 
Site ID: 031600BTB; Construction Permit 18110021 issued February 11, 2019 


To Whom This May Concern: 


On behalf of General Iron Industries, Inc. (General Iron), please find attached the Emission Test Plan for 
measuring emissions from an existing Metal Shredder controlled by a Regenerative Thermal Oxidizer 
(RTO), Quench and Packed Tower Scrubber at the above referenced location.  This testing is being 
performed in accordance with the requirements specified in Condition 8 of the above referenced 
construction permit. 


If you have any questions, or require any additional information please do not hesitate to contact Mr. Jim 
Kallas, Environmental Manager for General Iron 847-508-9170 (jim@general-iron.com ) or me at 630-
393-9000 (jpinion@rka-inc.com). 


Yours very truly, 
RK & Associates, Inc. 


John G. Pinion 
Principal Engineer 


cc:  Mr. Jim Kallas – Environmental Manager – General Iron Industries, Inc. – Chicago, Illinois 
Mr. Kevin Mattison – IEPA – via e-mail at kevin.mattison@illinois.gov  
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Suite B 
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Phone: 630-393-9000 
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Emission Test Plan for an Existing Metal Shredder 
Controlled by an RTO, Quench and 


Packed Tower Scrubber  


General Iron Industries, Inc. – Chicago, Illinois 
IEPA Bureau of Air Site ID: 031600BTB; Const. Pmt. No: 18110021 


May 24, 2019 
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Prepared for: 
General Iron Industries, Inc.  


1909 N. Clifton, Avenue  
Chicago, Illinois 60614 


 
 
 
 
 
 
 


Submitted to: 
Illinois Environmental Protection Agency 
Bureau of Air – Compliance Section (#40) 


1021 N. Grand Avenue East  
Springfield, Illinois 62794 
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1.0 INTRODUCTION 


General Iron Industries, Inc. (General Iron) is an existing scrap metal recycling facility located at 1909 N. 
Clifton Avenue, Chicago, Illinois (see Figure 1).  General Iron receives and shreds mixed scrap metal in 
various forms to produce uniform grades of ferrous and non-ferrous metals.  Existing scrap handling and 
processing activities include receiving, sorting, shredding, metal separation and recovery of nonferrous 
metals, and shipping. 


General Iron currently operates under an Illinois Environmental Protection Agency (IEPA) Lifetime 
Operating Permit (Application No. 81050001; Site ID No. 031600BTB) most recently revised and 
reissued on September 1, 2004. 


On February 11, 2019, General Iron received Construction Permit No. 18110021 (RTO Construction 
Permit) authorizing the construction of a Regenerative Thermal Oxidizer (RTO) and Packed Tower 
Scrubber for control of emissions from an existing metal shredder.   


Condition 8.a. of the RTO construction permit requires that emission testing of the RTO/Scrubber be 
performed within 60 days of initial startup of the RTO/Scrubber.  As of the date of this Test Plan, initial 
startup is anticipated in July 2019 with testing to follow upon completion of startup activities.   


Condition 8.e. of the RTO construction permit requires the submission of a written test plan to the Illinois 
Environmental Protection Agency (IEPA) at least 60 days prior to the actual testing date.  This Test Plan 
is being submitted pursuant to this requirement. 


A written notification of testing will be submitted to IEPA at least 30 days prior to the testing, pursuant to 
Condition 8.f. of the RTO construction permit.  


This Test Plan addresses the required minimum elements for a test plan identified in Condition 8.e.i. 
through 8.e.vii or the RTO construction permit. 


Table 1 presents a summary of the proposed sampling parameters, test methods and sampling locations 
identified for this testing event. 


1.1 Facility Location 


General Iron is located at 1909 N. Clifton Avenue in Chicago (Cook County) Illinois as shown in Figure 
1.  A Facility Layout map is presented in Figure 2.  Facility contact information is provided in Section 1.2 
below. 
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Summary of Test Methods to be Performed –  
Existing Metal Shredder Controlled by RTO, Quench, and Packed Tower Scrubber 


General Iron Industries, Inc. – Chicago, Illinois 


Parameter/Pollutant 
USEPA 


Method 


Sample Location 


RTO 
Inlet 


RTO 
Outlet 


Scrubber 
Outlet 


Sample and Velocity Traverses for Stationary Sources 1  X X X 
Determination of Stack Gas Velocity and Volumetric Flow 


Rate (Type S Pitot Tube) 2 X X X 


Gas Analysis for the Determination of Dry Molecular 
Weight (Oxygen and Carbon Dioxide) 3A X X X 


Determination of Moisture Content in Stack Gases 4 X X X 
Determination of Particulate Matter from Stationary 


Sources 5   X 


Determination of Sulfur Dioxide from Stationary Sources 6C   X 
Visual Determination of the Opacity of Emissions from 


Stationary Sources 9    


Determination of Carbon Monoxide from Stationary 
Sources 10   X 


Determination of Total Gaseous Nonmethane Organic 
Emissions as Carbon 25 X X  


Determination of Total Gaseous Organic Concentration 
Using a Flame Ionization Analyzer 25A* X X  


Determination of Hydrogen Chloride Emissions From 
Stationary Sources (including audit samples) 26   X 


Determination of Metals Emissions from Stationary 
Sources (including audit samples) 


29 
(including 


Hg) 
  X 


Determination of Condensable Particulate from  Stationary 
Sources 202   X 


 USEPA Method 25A may only be used if outlet VOM concentration is less than 50 ppm as carbon (non-methane). 
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1.2 Project Contact Information  


Business Name: General Iron Industries, Inc. 


Source Location: 
 


Latitude/Longitude 


1909 N. Clifton Avenue – Chicago, Illinois 60614 
Cook County Illinois 


41.915823° N / -87.658231” W –  
Intersection of N Clifton Ave. and N Kingsbury Street - Front Gate 


Office/Mailing Address: 1909 N. Clifton Avenue – Chicago, Illinois 60614 


General Iron 
Contact: 


Mr. Jim Kallas - Environmental Manager  
847-508-9170 – jim@general-iron.com  


IEPA Site ID No.:  031600BTB 


SIC Code: 5093 – Scrap and Waste Materials 


NAICS Code: 423930 – Recyclable Material Merchant Wholesalers 


Emissions Testing 
Contractor 


David Ozawa 
Mostardi Platt 
888 Industrial Drive – Elmhurst, Illinois 60126 
630-993-2671 


RKA Contact for 
Emissions Testing 


John Pinion - Principal Engineer 
2S631 Route 59, Suite B - Warrenville, Illinois 60555 
630-393-9000 jpinion@rka-inc.com 


 


1.3 Applicable Emission Limits  


Condition 2.a. of the RTO construction permit prohibits emissions of smoke or particulate matter with an 
opacity greater than 30%, pursuant to 35 IAC 212.123.  


Condition 2.c. of the RTO construction permit limits the allowable Particulate Matter (PM) emissions to a 
level defined by application of the Process Weight Rate equation, pursuant to 35 IAC 212.312(c). 


Condition 3 of the RTO construction permit limits emissions of sulfur dioxide to 2,000 ppm or less, 
pursuant to 35 IAC 214.301.  


Condition 6.a. of the RTO construction permit requires the RTO/Scrubber to be designed, operated, and 
maintained in a manner that ensures the minimum destruction efficiency for Volatile Organic Matter 
(VOM) emissions from the existing metal shredder is 98%. 
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Condition 4a of the RTO construction permit states that the Metal Shredder controlled by an 
RTO/Scrubber is subject to 35 IAC 218.301, which limits VOM emissions of more than 8 lb/hr of organic 
material into the atmosphere from any emission unit, except as provided in 35 IAC 218.302, 303, or 304.  
If no odor nuisance exists, the limitation of 35 IAC 218.301 only applies to photochemically reactive 
material.  Pursuant to 35 IAC 218.302(a), emissions of organic material in excess of those allowed by 35 
IAC 218.301 are allowed if such emissions are controlled by a thermal treatment device (in this case an 
RTO), such that emissions do not exceed 10 ppm equivalent methane or to convert 85% of hydrocarbons 
to carbon dioxide and water vapor. 


Condition 4.c. of the RTO construction permit identifies that the Metal Shredder controlled by an 
RTO/Scrubber is subject to 35 IAC 218 Subpart TT (Other Emission Units) which pursuant to 35 IAC 
219.986(a), requires emission capture and control equipment that achieves an overall reduction in 
uncontrolled VOM emissions of at least 81%. 
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2.0 PROCESS DESCRIPTION AND PROPOSED OPERATING PARAMETERS 


The following information provides a brief process description of the existing metal shredder and 
emissions control system.  A simplified process flow diagram of the RTO/Scrubber is presented in Figure 
3.  


2.1 Existing Metal Shredder 


General Iron operates a large hammermill to shred mixed recyclable metal in various forms to produce 
uniform grades of ferrous and non-ferrous metals.  The shredder is located within an enclosure consisting 
of curtain walls on four sides, and solid plate and metal grating on the roof.  The shredder is equipped 
with an integral water injection system to minimize the potential for fires and deflagrations within the 
shredder.  The water injection rate is monitored by a flow meter and the flow rate is electronically 
recorded.   


Shredded metal is discharged by conveyor and travels over two drum magnets to separate ferrous from 
non-ferrous material.  The ferrous material then passes through a Z-Box air curtain separator to remove 
non-metallic material from the ferrous metal.  Clean ferrous metal is discharged over a belt scale that 
measures the net mass of shredded ferrous materials produced (tph).  This value is then multiplied by a 
site-specific factor of 1.33 to determine the gross shredder feed rate (tph).  This factor represents the ratio 
of total material processed to the mass of ferrous metal produced. 


The shredder is rated for a maximum throughput rate of 500 tph.  The actual shredder feed rate is 
dependent on the type and consistency of the feed material and the ability to consistently feed the scrap to 
the shredder.   


Review of shredder feed rate data from 2012 through 2017 shows that the average gross shredder feed 
rate is 313-tph.  For the purposes of this emissions test, the shredder will be operated at a gross shredder 
feed rate of 400 tph, plus or minus 10%, which represents the maximum achievable shredder feed rate 
based on the types of materials processed. 


For the purposes of this test, the feed to the shredder will consist 20% by weight or more of end of life 
vehicle (ELVs) with the remainder being general scrap metal. 
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A summary of the shredder exhaust gas parameters is presented in Table 2-1 below.  


Table 2-1 – Shredder Exhaust Parameters 


Parameter Value 


Exhaust Gas Temperature (°F) 115 


Exhaust Gas Moisture (%) 4% 


Exhaust Gas Flow (ACFM) 70,000 


Exhaust Gas Flow (DSCFM) 60,000 


 


2.2 Shredder Emissions Control System 


The shredder emissions control system consists of an emissions capture hood, a cyclone for removal of 
large solids entrained in the shredder exhaust gas stream, a roll media filter for control of particulate 
matter, an RTO for control of VOM and a Packed Tower Scrubber for control of acid gases that may be 
generated in the RTO.  A large induced draft fan located downstream of the scrubber draws shredder 
exhaust gases through the control system and discharges treated exhaust gas to the atmosphere through a 
dedicated vertical exhaust stack. 


The shredder emissions control system is described in more detail in the following sections.  


2.2.1 Cyclone/Roll Media Filter for Control of Particulate 


The induced draft fan draws steam generated in the shredder and ambient air from the top of the shredder 
into the exhaust hood and through the cyclone and roll media filter.   


The cyclone removes large pieces of non-metallic debris from the air stream. 


The roll media filter is essentially a rectangular section of duct measuring approximately 18 ft by 6 ft.  A 
6 ft wide roll of unused filter material is placed on one side of the duct and is fed through the duct to a 
take-up role on the opposite side.  Air flow passes downward through the filter media.  The take-up roll 
pulls the filter material through the duct removing particulate matter collected on the filter media.   


2.2.2 Regenerative Thermal Oxidizer 


Air discharged from the roll media filter is ducted to the inlet of the RTO.  The RTO uses two beds of 
high-heat capacity ceramic media to store the heat released through combustion of VOM and auxiliary 
fuel.  At the beginning of an oxidization cycle, cool process exhaust gas is preheated as it enters the RTO 
passing through a hot ceramic bed (heated by the combustion chamber exhaust gases from the previous 
cycle).  The preheated inlet gases then pass through the combustion chamber, located in a crossover duct 
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between the two ceramic beds, where a natural gas fired burner operates to maintain the desired operating 
temperature.  VOM is oxidized to carbon dioxide and water vapor as it passes through the combustion 
chamber.  Hot gases from the combustion chamber are directed downward through the second bed of 
ceramic media, preheating the ceramic media for the next cycle.  This heat is recovered when a series of 
valves reverses the gas flow through the unit, allowing the cool process exhaust gas to enter the bed with 
the hot media, before passing through the combustion chamber.   


A set of test ports, meeting the locational requirements of Method 2, will be installed at the inlet and 
outlet of the RTO. 


A summary of the RTO design parameters is presented in Table 2-2 below. 


Table 2-2 – RTO Design Parameters 


RTO Design Parameter Value 


Maximum Air Flow (scfm) 70,000 


VOM Destruction Efficiency 98% or greater 


Combustion Chamber Operating Temperature Approx. 1,500 °F 


 


2.2.3 Quench/Packed Tower Scrubber 


Exhaust gases from the RTO then enter a packed tower scrubber.  A water spray located on the inlet side 
of the scrubber quenches the hot gases to the desired scrubber inlet temperature.  The quenched gases 
enter the bottom of the scrubber vessel and pass upward through a bed of random packing material.  A 
spray nozzle, located above the top of the packing, sprays a caustic solution over the packing.  The caustic 
solution flows downward through the packing contacting the upward flowing exhaust gases and 
neutralizing any acid gases that may be generated in the RTO from combustion of chlorinated or 
fluorinated compounds.   


Water collects in a sump at the bottom of the scrubber and is pumped back to the top of the packing 
through the spray nozzle.  A pH monitoring system continuously measures the pH of the scrubber water 
and drives a chemical addition system to add caustic to the water to maintain the desired pH setpoint.  A 
blowdown valve removes spent scrubber water from the sump at a predetermined rate to control the solids 
content of the scrubber water.  Fresh water is added to the sump as required to maintain operating levels. 


Exhaust gases exiting the packing at the top of the scrubber vessel pass through a demister pad that 
aggregates fine mist into water droplets that are heavy enough to drain, via gravity, back to the scrubber. 


Treated gases then pass through the induced draft fan and are discharged to the atmosphere through a 
dedicated vertical exhaust stack.   A set of test ports, meeting the locational requirements of Method 2, 
will be installed in the scrubber exhaust stack. 
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A summary of the Quench/Packed Tower Scrubber design parameters is presented in Table 2-3 below. 


Table 2-3 – Quench/Packed Tower Scrubber Design Parameters 


RTO Design Parameter Value 


Inlet Air Flow (scfm) 70,000 


Maximum Inlet Air Temperature (°F) 300 


Acid Gas Removal Efficiency 99% 


Scrubber Water Recirculation Rate 700 to 1,000 gpm 


Scrubber Water pH 5 to 10 


Scrubber Water Blowdown Rate Varies 


 


2.3 System Operating Parameters 


2.3.1 Shredder Operating Parameters 


The following describes the operating parameters that will be monitored and recorded during emissions 
testing. 


 Shredder Throughput 


The shredder throughput will be measured by a calibrated belt scale after the Z-Box separator.  
Calibration of the belt scale will be performed prior to the proposed testing described in this 
document. 


The number of vehicles shredded during each test will be manually counted and recorded.  Each 
End of Life Vehicle (ELV) will be assigned an average weight, as follows:  General Iron will 
stockpile ELVs prior to testing.  There is a limited area available for stockpiling ELVs.  GI will 
place ELVs from a number of trailer loads in the stockpile.  The weight of the ELVs in the 
stockpile will be calculated as the sum of the net weight of each load (gross weight minus tare 
weight of the trucks that deliver the ELVs) placed in the stockpile.  An average ELV weight will 
be calculated by dividing the total weight of stockpiled ELVs by the number of ELV’s in the 
stockpile.  This average ELV weight will be used for all ELVs processed during testing, even if 
additional vehicles that are not part of the initial stockpile are processed during testing.  The mass 
of mixed scrap metal shredded will be determined by subtracting the total mass of vehicles 
shredded from the total mass of metal measured by the belt scale, adjusted by the 1.33 factor, 
during each test run.  The gross and tare weights of trucks delivering ELVs to the facility will be 
measured on a calibrated truck scale.  The truck scale is calibrated periodically by a qualified 
subcontractor in accordance with the manufacturer’s recommendations. 
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 Shredder Water Injection Rate 


The water injection rate will be monitored by a flow meter. 


The shredder motor amperage is monitored by an amp meter located in the motor control system. 


2.3.2 Shredder Emissions Control System Operating Parameters 


The following describes the shredder emissions control system operating parameters that will be 
monitored and recorded during emissions testing. 


 RTO Combustion Chamber Temperature 


The manufacturer recommended combustion chamber operating temperature is 1,500°F.  The 
combustion chamber temperature will be continuously monitored by a temperature probe located 
in the combustion chamber.  Operating temperatures will be electronically recorded. 


A natural gas fired burner, controlled by the combustion chamber temperature, will operate as 
required to maintain the desired setpoint temperature.  


 Scrubber Water Flow Rate 


The scrubber water recirculation flow rate will be continuously monitored by a calibrated water 
meter located downstream of the pump.  Water flow rates will be maintained at the scrubber 
manufacturers recommended rate.  Water flow rates will be electronically recorded. 


 Scrubber Water pH 


The pH of the scrubber water will be continuously monitored by a pH probe located in the 
scrubber sump.  Scrubber water pH will be maintained at a level of 5 to 10.  Scrubber water pH 
will be electronically recorded. 
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3.0 TEST METHODS AND PROCEDURES 


A description of the emissions testing methods and procedures prepared by Mostardi Platt Environmental 
is presented in Attachment A of this Test Plan. 
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4.0 PROJECT PERSONNEL 


Mostardi Platt will provide the necessary personnel to collect samples as described in Attachment A of 
this Test Plan. 


 


 
 


C-24







 


 


General Iron Industries, Inc.  
Chicago, Illinois 


Emission Test Plan for a  
Metal Shredder Controlled by an RTO/Scrubber 


15 


 


5.0 TEST SCHEDULE 


The testing schedule will be determined upon completion of installation of the RTO/Scrubber and 
identified in a written notification submitted to IEPA at least 30 days prior to the anticipated test date. 


The following testing schedule has been tentatively identified for this project. 


 Day 1 – Equipment Set up 
 Day 2 – Perform tests for TPM, SO2, CO and HCl 
 Day 3 – Perform tests for Metals and THC 
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6.0 QUALITY ASSURANCE PROCEDURES 


The Quality Assurance Procedures that will be utilized by Mostardi Platt Environmental are identified in 
Attachment A of this Test Plan.  
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7.0 TEST REPORT  


Pursuant to Condition 8.h. of the RTO construction permit, a written test plan will be submitted within 14 
days after the test results are compiled and finalized, but no later than 60 days after the date of testing. 


The test report, at a minimum, will include: 


i. General information describing the test, including the name and identification of the 
emission source, date of testing, names of personnel performing the tests, and Illinois EPA 
observers, if any; 


ii. A summary of results; 


iii. Description of test procedures and method(s), including description and map of emission 
units and sampling points, sampling train, testing and analysis equipment, and test schedule; 


iv. Detailed description of test conditions, including: 


A. List and description of the equipment (including serial numbers or other equipment 
specific identifiers) tested and process information (i.e., mode(s) of operation, process 
rate or throughput of the metal shredder, and a description of material processed in the 
metal shredder; 


B. Control equipment information (i.e., equipment condition and operating parameters 
(i.e. RTO temperature, scrubbant flow rate, scrubbant pH, and differential pressure of 
the scrubber) during testing; and 


C. A discussion of any preparatory actions taken (i.e., equipment inspections, shredder 
feed material separation, shredder/RTO/Scrubber equipment maintenance and repair). 


v. Data and calculations, including copies of all raw data sheets and records of laboratory 
analyses, sample calculations, and data on equipment calibration.  Identification of the 
applicable regulatory standards and permit conditions that the testing was performed to 
demonstrate compliance with, a comparison of the test results to the applicable regulatory 
standards and permit conditions, and a statement whether the test(s) demonstrated 
compliance with the applicable standards and permit conditions; 


vi. An explanation of any discrepancies among individual tests, failed tests or anomalous data; 


vii. The results and discussion of all quality control evaluation data, including a copy of all 
quality control data; and 


viii. The applicable operating parameters of the pollution control device(s) during testing 
(temperature, scrubbant flow rate, etc.). 
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1.0 INTRODUCTION 


Mostardi Platt will be performing a compliance test program at the Scrubber exhaust stack and 
the RTO inlet and RTO outlet at General Iron Industries, Inc. (General Iron) facility in Chicago, 
Illinois. All testing will be performed as described in the Code of Federal Regulations, Title 40, 
Part 60, Appendix A (40CFR60), Methods 1, 2, 3A, 4, 5, 25A, 26, 29, 202 and the latest revisions 
thereof.  
 
The identification of individuals associated with the test program is summarized below.   
 


Location Address Contact 


Test Facility General Iron Industries, Inc. 
Chicago Plant 
1909 N. Clifton Avenue 
Chicago, Illinois 60614 


Mr. Jim Kallas 
Environmental Manager 
(847) 508-9170 
jim@general-iron.com 


Test Company 
Representative 


Mostardi Platt 
888 Industrial Drive 
Elmhurst, Illinois 60126 


Mr. Martin Platt 
Project Manager 
(630) 993-2100 
mplatt@mp-mail.com 


 
 


2.0 PROCESS DESCRIPTION 


General Iron operates a large hammermill to shred mixed recyclable metal in various forms to 
produce uniform grades of ferrous and non-ferrous metals. The shredder is located within an 
enclosure consisting of curtain walls on four sides, and solid plate and metal grating on the 
roof.  The shredder is equipped with an integral water injection system to minimize the potential 
for fires and deflagrations within the shredder. The water injection rate is monitored by a flow 
meter and the flow rate is electronically recorded. The shredder is rated for a maximum throughput 
rate of 500 tph. The actual shredder feed rate is dependent on the type and consistency of the 
feed material and the ability to consistently feed the scrap to the shredder.  For the purposes of 
this emissions test, the shredder will be operated at a gross shredder feed rate of 400 tph, plus 
or minus 10%, which represents the maximum achievable shredder feed rate based on the types 
of materials processed.  
 
For the purposes of this test, the feed to the shredder will consist 20% end of life vehicle (ELVs) 
with the remainder being general scrap metal.  The shredder emissions control system consists 
of a cyclone and roll media filter for particulate/metals control, a Regenerative Thermal Oxidizer 
(RTO) for VOM control, and a packed tower scrubber for acid gas control. A large induced draft, 
located downstream of the scrubber, pulls air from an emissions collection hood that is suspended 
above the top of the scrubber through the control system. Controlled emissions are discharged to 
the atmosphere through a dedicated exhaust stack. Shredder and control device operating 
parameters will be monitored and recorded by General Iron and will be presented in the final test 
report. 
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3.0 SPECIFIC TEST PROCEDURES 


Detailed test procedures are appended. Test runs will be performed at the Scrubber Exhaust 
Stack and the RTO inlet and RTO outlet duct for each constituent in accordance with the following 
United States Environmental Protection Agency (USEPA) methods. 
 


1. Oxygen (O2) and carbon dioxide (CO2) test runs will be performed using USEPA Method 
3A, 40 CFR Part 60, Appendix A (instrumental analyzer method). The average O2 and 
CO2 gas effluent concentrations for each test run will be determined from the average gas 
concentrations displayed by the gas analyzers and adjusted for the zero and upscale 
sampling system bias checks immediately preceding and following each test run. 
 


2. Moisture (H2O) test runs will be performed in conjunction with the above volumetric 
flowrate testing in accordance with USEPA Method 4, 40CFR60, Appendix A.  H2O test 
runs will be recorded concurrent with each VOC test run. 
 


3. Total particulate matter (TPM) test runs will be performed utilizing USEPA Method 5, 
40CFR60, Appendix A, and USEPA Method 202, 40CFR51, Appendix M. Each 
compliance test run will sample a minimum of 40 dry standard cubic feet and be run for a 
minimum 60-minute test length.  Moisture determinations as detailed in USEPA Method 
4, 40CFR60, Appendix A, is a component of Method 5. 
 


4. Hydrogen Chloride (HCl) test runs will be performed utilizing USEPA Method 26 40CFR60, 
Appendix A. Each compliance test run will be 60 minutes in duration and sample a 
minimum of 45 dry standard cubic feet.  An audit sample will be acquired and analyzed 
per the method. 


 
5. Total selected metals (TSM) test runs will be performed utilizing USEPA Method 29. Each 


compliance test run will sample a minimum of 45 dry standard cubic feet and be run for a 
minimum 90-minute test length.  Target metals are: Antimony, Arsenic, Barium, Beryllium, 
Cadmium, Chromium, Cobalt, Copper, Lead, Manganese, Mercury, Nickel, Phosphorus, 
Selenium, Silver, Thallium, and Zinc.  Moisture determinations as detailed in USEPA 
Method 4, 40CFR60, Appendix A, is a component of Method 29.  An audit sample will be 
acquired and analyzed per the method.  
 


6. Volatile Organic Compound (VOC) emissions at the RTO inlet and outlet will be 
determined in accordance with USEPA Method 25A, 40CFR60. Regenerative Thermal 
Oxidizer (RTO) locations will be run simultaneously. 
 


7. Three (3) one-hour sulfur dioxide (SO2) and carbon monoxide (CO) runs will be performed 
at the Scrubber outlet in accordance with USEPA Method 10. 
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4.0 PROJECT SCHEDULE 


Mostardi Platt will provide the scope of services described above according to the following 
schedule: 
 


Day Activity On-Site Hours 


1 Mobilize to job site and set up test equipment. 4 


2 Perform TPM, SO2, CO and HCl tests. 10 


3 Perform TSM and THC tests. 10 


 
 


5.0 PROJECT PERSONNEL 


Mostardi Platt will provide the following personnel to conduct the scope of services described 
above: 
 


1 Senior Project Manager  
4 Test Engineers  
2 Test Technician 
1 Visible Emission Reader 


 


 
 


6.0 TEST METHODOLOGY 


Emission testing will be conducted following the methods specified in 40 CFR Part 60, Appendix 
A. The following methodologies will be performed during the test program: 
 


Method 1 Sample and Velocity Traverse Determination 
Test measurement points are selected in accordance with Method 1, 40 CFR, Part 60, Appendix 
A. The characteristic of the measurement location is summarized below. 


Sample Point Selection 


Test 
Location 


Stack 
Diameter 


Port 
Length 


Upstream 
Distance 


Downstream 
Distance Test Parameter 


Number 
of Ports 


Number of  
Sampling 


Points 
Scrubber 
Exhaust 


Stack 
74.0” TBD TBD TBD 


TPM, TSM 
2 


16 


HCl, SO2, and CO 1 


RTO 
Inlet  50.0” TBD TBD TBD 


Flow  
2  


16 


VOC and Moisture 1 


RTO 
Outlet 50.0” TBD TBD TBD 


Flow 
2 


16 


VOC and Moisture 1 


 


Method 2 Volumetric Flow Rate Determination 
Gas velocity is measured following Method 2, 40 CFR, Part 60, Appendix A, for purposes of 
calculating stack gas volumetric flow rate and emission rates on a lb/hr basis. An S-type pitot 
tube, as a component of the isokinetic sampling trains, differential pressure gauge, thermocouple, 
and temperature readout are used to determine gas velocity at each sample point. All of the 
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equipment used is calibrated in accordance with the specifications of the Method. Calibration data 
is presented in the Appendix of the final report. 
 


Method 3A Oxygen (O2) and Carbon Dioxide (CO2) Determination 
O2 and CO2 concentrations are determined in accordance with Method 3A. A Servomex or ECOM 
analyzer will be used to determine O2 and CO2 concentrations during the isokinetic sampling to 
determine molecular weight and emissions on a lb/mmbtu basis if applicable.  The instrument has 
a nondispersive infrared-based detector and operated in a range of 0% to the high-level span 
calibration gas.  
 


Method 4 H2O Determination 
Stack gas moisture content is determined using a Method 4 sampling train as a component of the 
Method 5 sampling system. In this technique, stack gas is drawn through a series of four 
impingers. The first two impingers are each charged with 100 mL of deionized, distilled water. 
Impinger three is left empty and impinger four is charged with clean, dried silica gel. The entire 
impinger train is measured or weighed before and after each test run to determine the mass of 
moisture condensed. 
 
During testing, the sample train will be operated in the manner specified in USEPA Method 4. All 
of the data specified in Method 4 (gas volume, delta H, impinger outlet well temperature, etc.) will 
be recorded on field data sheets. 
 
All of the equipment used is calibrated in accordance with the specifications of the Method. 
Calibration data will be appended to the final report. 
 


Method 5 Filterable Particulate Matter (FPM) Determination 
Flue gas FPM concentrations and emission rates are determined in accordance with Method 5, 
40 CFR, Part 60, Appendix A. The probe and filter housing will be maintained at a temperature of 
248oF +/- 25oF. An Environmental Supply Company, Inc. sampling train is used to sample stack 
gas at an isokinetic rate. Four impingers will be utilized and recovered as detailed in the Method 
202 condensable particulate matter determination section of this protocol. The impingers will be 
weighed prior to and after each test run in order to determine moisture content of the stack gas. 
The total sample time will be 60 minutes, with sixteen sample points being utilized (8 points per 
port, 2 total ports). A minimum of 40 dry standard cubic feet will be sampled for each run.  
 
Particulate matter in a glass-lined, sample probe will be recovered utilizing acetone; a minimum 
of three passes of the probe brush through the entire probe will be performed, followed by a visual 
inspection of the acetone exiting the probe. If the acetone solution exiting the probe is clear, the 
wash will be considered complete, if not, another pass of the brush through the probe will be 
made and inspected until the solution is clear. The nozzle will then be removed from the probe 
and cleaned in a similar manner, utilizing an appropriately sized nozzle brush. The filter housing 
will be washed a minimum of three times with acetone and inspected for cleanliness, and the filter 
will be placed in its’ corresponding petri dish. The acetone wash and the filter will be labeled and 
marked, and then a preliminary analysis of the filter and acetone wash will be performed with final 
analysis being performed off site by Mostardi Platt personnel in accordance with the method. 
 
All of the equipment used is calibrated in accordance with the specifications of the Method. 
Calibration data is presented in the Appendix of the final report. 
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Method 202 Condensable Particulate Matter (CPM) Determination 
Flue gas condensable particulate concentrations and emission rates are determined in 
accordance with the Method 202, in conjunction with Method 5 filterable particulate matter 
sampling. Condensable particulate matter is collected in the impinger portion of the sampling train.  
 
CPM is collected in impingers after filterable particulate matter material is collected utilizing 
Method 5. The organic and aqueous fractions are then taken to dryness and weighed. The total 
of all fractions represents the CPM. Compared to the December 17, 1991 promulgated Method 
202, this Method includes the addition of a condenser, followed by a water dropout impinger 
immediately after the final heated filter. One modified Greenburg Smith impinger and an ambient 
temperature filter follow the water dropout impinger. A schematic of the sampling train configured 
with these updates is found in the Appendix.  
 
CPM is collected in the water dropout, modified Greenburg Smith impinger and ambient filter 
portion of the sampling train as described in this Method. The impinger contents are purged with 
nitrogen (N2) immediately after sample collection to remove dissolved sulfur dioxide (SO2) gases 
from the impingers. The impinger solution is then extracted with DI water, acetone, and hexane. 
The organic and aqueous fractions are dried and the residues weighed. The total of the aqueous, 
organic, and ambient filter fractions represents the CPM. A field blank will be collected. 
 


Method 6C Sulfur Dioxide (SO2) Determination 
Method 6C, 40CFR60, is used to determine sulfur dioxide (SO2) emissions from the test location. A 
gas sample is continuously extracted from the stream through a dilution probe gas conditioning 
system. A portion of the gas stream is conveyed to the gas analyzer for determination of SO2 
content. Prior to sampling, the SO2 analyzer is zeroed and calibrated with high-range, mid-range, 
and zero gases. After each test run, zero and mid-range calibration gases are introduced to verify 
calibration. 
 


Method 9 Visual Emission Determination 
Visible emissions are determined in accordance with Method 9. The observer will stand at a 
distance providing a clear view of the emissions with the sun oriented in the 140° sector to their 
back. As much as possible, the line of vision is approximately perpendicular to the plume direction.  
Opacity observations are made at the point of greatest opacity in the portion of the plume where 
condensed water vapor is not present. Observations are made at 15-second intervals for the 
duration of the test run.  Visible emissions observations are conducted and recorded by a certified 
visual emissions observer. A copy of the observer’s certification will be presented in the Appendix 
of the final report. 
  


Method 10 Carbon Monoxide (CO) Determination 
Stack gas CO concentrations and emission rates are determined in accordance with Method 10. 
A Thermo Fischer Scientific 48 Series Gas Filter Correlation Carbon Monoxide Analyzer is used 
to determine CO concentrations, in the manner specified in the Method.  The instrument operates 
in a range of 0 ppm to the high-level span calibration gas to be determined on site.  
 
A list of calibration gases used and the results of all calibration and other required quality 
assurance checks will be appended to the final report. Copies of calibration gas certifications will 
also be appended to the final report. This testing will meet the performance specifications as 
outlined in the Method. 
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Method 25A Total Hydrocarbons (THC) Determination 
Total hydrocarbon (THC) concentrations and emission rates are determined at the RTO inlet and 
outlet ducts in accordance with Method 25A.  The inlet duct sampling will require an unheated 
sintered metal filter to minimize aerosols from entering the sample line.  A TECO 51i High 
Temperature/Flame Ionization Detector (FID) will be used to determine THC concentrations. 
Stack gas will be delivered to the system via a Teflon® sampling line, heated to a minimum 
temperature of 250oF.  
 
The system will be calibrated before and after each test run using certified calibration gases of 
propane for the THC determination. Calibration data and gas cylinder certifications will be 
included in the appendix of the test report. 
 


Modified Method 26 Hydrogen Chloride (HCl) Determination 
Stack gas hydrogen chloride concentrations and emission rates are determined in accordance 
with a modified Method 26, 40CFR60, Appendix A. An Environmental Supply Company sampling 
train will be used to sample flue gas, in the manner specified in the Method at one sample point 
modified to use large impingers. Analyses of the samples collected will be conducted by ion 
chromatography. All of the equipment used will be calibrated in accordance with the specifications 
of the Method. An audit sample will be acquired and analyzed per the method. 
  


Method 29 Trace Metals Determination  
Stack gas trace mercury metals concentrations and emission rates are determined in accordance 
with Method 29, 40CFR60, Appendix A. An Environmental Supply Company, Inc. sampling train 
is used to sample stack gas, in the manner specified in the method 
 
The first impinger will be used as a knockout, impingers two and three are loaded with 100 mL 
each of 5% HNO3/10% H2O2. The fourth impinger remains empty. The fifth and sixth impingers 
are loaded with 100mL each of acidic potassium permanganate. The seventh impinger is filled 
with silica gel.  The impingers will be weighed prior to and after each test run in order to determine 
moisture content of the stack gas. The total sample time will be 90 minutes, with twelve sample 
points being utilized (3 points per port, 4 total ports). A minimum of 45 dry standard cubic feet will 
be sampled for each run. The first four impingers are recovered using a 0.1N nitric acid rinse. 
Impingers five and six are recovered first with 100mL total of acidic potassium permanganate, 
then 100mL of DI, and finally with 25mL of 8N HCl. 
 
Sample analysis is conducted by an approved laboratory for particle bound mercury from the 
nozzle, probe, and filter catch, and analyzed for vapor phase mercury from the impinger catch. 
All of the equipment used was calibrated in accordance with the specifications of the Method. 
Calibration data will be presented in the appendix of the final report.  An audit sample will be 
acquired and analyzed per the method.  
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7.0 QUALITY ASSURANCE PROCEDURES 


Mostardi Platt recognizes the previously described reference methods to be very technique 


oriented and attempts to minimize all factors that can increase error by implementing its Quality 


Assurance Program into every segment of its testing activities. 


 


Copies of all pertinent calibration data (calibration gas certifications, Pitot tubes, dry gas meters, 
nozzles, etc.) will be given to the on-site observer from the observing agency prior to testing and 
included in the final test report.  
 
Calculations are performed by computer. An explanation of the nomenclature and calculations 
along with the complete test results will be appended in the final report. Also, to be appended, are 
the calibration data and copies of the raw field data sheets. Analyzer interference data is kept on 
file at Mostardi Platt.  
 
All the data necessary for the agency to reproduce the reported results will be included in the final 
test report. The data shall include, but not be limited to DAS printouts, unit operational data (e.g. 
steam flow, etc.) calibration data, uncorrected run averages, raw lab analysis (including 
chromatograms, spectra or other instrument output, and calibration and QA/QC data) with 
summary tables, and raw field data. 


 


Dry gas meters are calibrated according to methods described in the Code of Federal 
Regulations. The dry test meters measure the test sample volumes to within 2 percent at the 
flowrate and conditions encountered during sampling. 
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EQUAL AREA TRAVERSE FOR ROUND DUCTS 
(TPM and TSM Scrubber testing) 


 


1


2


Disturbance


Measurement


Site


Length


> 1/2 Dia.


Length


> 2 Dia.
Disturbance


8


7


6


5


4


3


2


1


5 6 7 8


1 2 3 4


 


Job: General Iron Industries, Inc. 


Chicago Facility 


Chicago, Illinois 


Tentative Test Dates: July 30, 2019 


Unit: Scrubber Exhaust Stack 


Test Location: Stack 


Stack Diameter: 74 inches 


Stack Area: 29.867 Square Feet 


No. Points Across Diameter: 8 


No. of Ports: 2 


Port Length: TBD 


Upstream Distance: TBD 


Downstream Distance: TBD 
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GASEOUS TRAVERSE FOR ROUND DUCTS 
(Scrubber Exhaust HCl, SO2, and CO testing) 


 
 


Disturbance


Measurement


Site


Length


> 1/2 Dia.


Length


> 2 Dia.
Disturbance


1


 


Job: General Iron Industries, Inc. 


Chicago Facility 


Chicago, Illinois 


Tentative Test Dates: July 30, 2019 


Unit: Scrubber Exhaust Stack 


Test Location: Stack 


Stack Diameter: 74 inches 


Stack Area: 29.867 Square Feet 


No. Points Across Diameter: 1 


No. of Ports: 1 


Port Length: TBD 


Upstream Distance: TBD 


Downstream Distance: TBD 


 
 
 
 
 


C-43







 


 


EQUAL AREA TRAVERSE FOR ROUND DUCTS 
(Flows at RTO Inlet and Outlet) 


 
 


1


2


Disturbance


Measurement


Site


Length


> 1/2 Dia.


Length


> 2 Dia.
Disturbance


8


7


6


5


4


3


2


1


5 6 7 8


1 2 3 4


 
 
 
 


Job: General Iron Industries, Inc. 


Chicago Facility 


Chicago, Illinois 


Tentative Test Dates: July 31, 2019 


Unit: RTO  


Test Location: Inlet and Outlet (identical) 


Stack Diameter: 50 inches 


Stack Area: 13.635 Square Feet 


No. Points Across Diameter: 8 


No. of Ports: 2 


Port Length: TBD 


Upstream Distance: TBD 


Downstream Distance: TBD 
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GASEOUS TRAVERSE FOR ROUND DUCTS 
(Inlet and Outlet 25a) 


Disturbance


Measurement


Site


Length


> 1/2 Dia.


Length


> 2 Dia.
Disturbance


1


 
Job: General Iron Industries, Inc. 


Chicago Facility 


Chicago, Illinois 


Tentative Test Dates: July 31, 2019 


Unit: RTO  


Test Location: Inlet and Outlet (identical) 


Stack Diameter: 50 inches 


Stack Area: 13.635 Square Feet 


No. Points Across Diameter: 8 


No. of Ports: 2 


Port Length: TBD 


Upstream Distance: TBD 


Downstream Distance: TBD 


  


C-45







 


 


USEPA Method 2- Type S Pitot Tube Manometer Assembly 
 
 


 
 
 
 
 
 
  


1.90-2.54 cm 
(0.75 -1.0 in.)* 


7.62 cm (3 in.)* 


Temperature 
Sensor 


Manometer 


Leak-Free 
Connections 


*Suggested (Interference Free) 
Pitot tube/ Thermocouple 
Spacing 


G
a


s
 F


lo
w


 
Flexible 
Tubing 


(0.25 in.) 
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USEPA Methods 3A, 6C, and 10 Extractive Gaseous Sampling Diagram 
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USEPA Method 3A - Integrated Oxygen/Carbon Dioxide Sample Train 
Diagram Utilizing ECOM To Measure From Sample Exhaust 


 
 
 
 
 


 


ECOM 
Analyzer 


Dry Gas 
Meter 


Calibration Gases 


Vacuum Line 


Sample Exhaust 
Vacuum 
Gauge 


Air Tight Pump 


Sample Gas From 
Impinger Train 
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USEPA Method 4- Moisture Content Sample Train Diagram 
 


 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


ATD-032 USEPA Method 4                                                    Rev. 1.1                                                                        8/17/2015 
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Temperature Sensor 


Nozzle 


Filter 
Holder 


S-Type Pitot Oven Box 


Temperature Sensors 


Ice 
Bath 


Water 
Bath 


Vacuum Line 


Recirculation 
Pump 


100 mL DI H2O Silica 


Vacuum Gauge 


Heated Probe Sheath Glass Liner 


Teflon 
Crossover 


Filter Condenser Coil 


“S” Bend 


Empty 
Stemless 
Knockout 
Impinger 


Empty 
Regular 
Impinger 


Dry Gas Meter 


Manometer/Orifice 
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Air Tight Pump 


To “S” Bend 


From Filter 


USEPA Method 5/202- Condensable Particulate Matter 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Temperature Sensors 


   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


ATD-042 USEPA Method 5/202 Rev. 1.1 8/17/2015   
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USEPA Modified Method 26 – HCl Sample Train Diagram 
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ATD-066A USEPA Modified Method 26 Rev. 0.0 12/21/2016 
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USEPA Method 29- Metals Sample Train Diagram (with Hg) 
 


 
ATD-070 USEPA Method 29 (with Hg) Rev. 1.1 8/17/2015 
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USEPA Method 25A – Total Gaseous Organic Compound Sample Train 
 
 


 


 
 


ATD-063 USEPA Method 25A                                                Rev. 1.1                                                                                  8/17/2015 
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MOSTARDI PLATT 


Natural Gas Emission Rate Calculations 


A pollutant emission rate (E), expressed as pounds of pollutant per million Btu heat input from the fuel 
combusted can be calculated as follows: 


 


A. The pollutant concentration in pounds per dry standard cubic feet is calculated as follows: 
 


C = Cs/7000 
 


where, C = pollutant concentration, lb/dscf 
Cs = pollutant concentration, grains/dscf 


 
B. If fuel flow is monitored and the fuel combusted during the test is sampled and analyzed for 


gross calorific value, then E can be calculated as follows: 
 


E = 
QsdC 


fuel flow rate (lb⁄hr) GCV 


 
× 106 


 
where, E = lbs per million Btu 


 GCV = gross calorific value, Btu/lb 
 Qsd = dry volumetric gas flow at standard conditions, dscf/hr 


 


C. If an integrated gas sample is taken during the test and analyzed for %CO2 or %O2, dry basis 
by volume, with an approved USEPA Method 3 or 3A gas analyzer, then E is calculated as 
follows: 


 


 
E = CF 


100 
 


 


C %CO2 


 
or E = CF 


20.9 
 


 


d (20.9 − %O2) 


 


where, %CO2 = Carbon Dioxide, weight percent 
%O2 = Oxygen, weight percent 


Fc = a factor representing a ratio of the volume of carbon dioxide generated to 
the calorific value of the specified fuel type combusted, 1040 scf CO2/million Btu. 


Fd = a factor representing a ratio of the volume of dry flue gases generated to 
the calorific value of the specified fuel type combusted, 8710 dscf/million Btu. 


 
D. If fuel sample increments are taken and composited during the test, an ultimate analysis is 


performed and the GCV is determined, then 
 


321 × 103(%C) 
FC =  


 


GCV 


 


F = 
[3.64(%H) + 1.53(%C) + 0.57(%S) + 0.14(%N) − 0.46(%O2)] 


× 106 
GCV 


 


where, %H = Hydrogen, weight percent; 
%C = Carbon, weight percent; 
%S = Sulfur, weight percent; 
%N = Nitrogen, weight percent; 


%O = Oxygen, weight percent. 


 
CN&F-009B Natural Gas Emission Rate Calcs Rev. 0.0 8/21/2015 


C-54







 


 


MOSTARDI PLATT 
Volumetric Flow Nomenclature  


A = Cross-sectional area of stack or duct, ft2 
 


Bws = 
 
Water vapor in gas stream, proportion by volume 


 
Cp = 


 
Pitot tube coefficient, dimensionless 


 
Md = 


 
Dry molecular weight of gas, lb/lb-mole 


 
Ms = 


 
Molecular weight of gas, wet basis, lb/lb-mole 


 
Mw = 


 
Molecular weight of water, 18.0 lb/lb-mole 


 
Pbar = 


 
Barometric pressure at testing site, in. Hg 


 
Pg = 


 
Static pressure of gas, in. Hg (in. H2O/13.6) 


 
Ps = 


 
Absolute pressure of gas, in. Hg = Pbar + Pg 


 
Pstd = 


 
Standard absolute pressure, 29.92 in. Hg 


 
Qacfm = 


 
Actual volumetric gas flow rate, acfm 


 
Qsd = 


 
Dry volumetric gas flow rate corrected to standard conditions, dscf/hr 


 
R = 


 
Ideal gas constant, 21.85 in. Hg-ft3/°R-lb-mole 


 
Ts = 


 
Absolute gas temperature, °R 


 
Tstd = 


 
Standard absolute temperature, 528°R 


 
vs = 


 
Gas velocity, ft/sec 


 
Vw(std) = 


 
Volume of water vapor in gas sample, corrected to standard conditions, scf 


 
Y = 


 
Dry gas meter calibration factor 


 


∆p = 


 
Velocity head of gas, in.  H2O 


 
K1 = 


 
17.647 °R/in. Hg 


 
%EA = 


 
Percent excess air 


 
%CO2 = 


 
Percent carbon dioxide by volume, dry basis 


 
%O2 = 


 
Percent oxygen by volume, dry basis 


 
%N2 = 


 
Percent nitrogen by volume, dry basis 


 
0.264 = 


 
Ratio of O2 to N2 in air, v/v 


 
0.28 = 


 
Molecular weight of N2 or CO, divided by 100 


 
0.32 = 


 
Molecular weight of O2 divided by 100 


 
0.44 = 


 
Molecular weight of CO2 divided by 100 


 
13.6 = 


 
Specific gravity of mercury (Hg) 
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MOSTARDI PLATT 
 


Volumetric Air Flow Calculations 
 
 


𝑉𝑉𝑉𝑉 (𝑠𝑠𝑠𝑠𝑠𝑠) = 17.647 × 𝑉𝑉𝑉𝑉 × �
�𝑃𝑃𝑏𝑏𝑏𝑏𝑏𝑏 + � 𝐷𝐷𝐷𝐷


13.6��
(460 + 𝑇𝑇𝑉𝑉) � × 𝑌𝑌 


 
 
𝑉𝑉𝑉𝑉 (𝑠𝑠𝑠𝑠𝑠𝑠) = 0.0471 × 𝑉𝑉𝑉𝑉𝑉𝑉 
 
 


𝐵𝐵𝑉𝑉𝑠𝑠 = �
𝑉𝑉𝑉𝑉 (𝑠𝑠𝑠𝑠𝑠𝑠)


𝑉𝑉𝑉𝑉 (𝑠𝑠𝑠𝑠𝑠𝑠) + 𝑉𝑉𝑉𝑉 (𝑠𝑠𝑠𝑠𝑠𝑠)� 


 
 
𝑀𝑀𝑠𝑠 = (0.44 × %𝐶𝐶𝐶𝐶2) + (0.32 × %𝐶𝐶2) + [0.28 × (100 − %𝐶𝐶𝐶𝐶2 − %𝐶𝐶2)] 
 
 
𝑀𝑀𝑠𝑠 = 𝑀𝑀𝑠𝑠 × (1 − 𝐵𝐵𝑉𝑉𝑠𝑠) + (18 × 𝐵𝐵𝑉𝑉𝑠𝑠) 
 
 


𝑉𝑉𝑠𝑠 = �(𝑇𝑇𝑠𝑠 + 460)
𝑀𝑀𝑠𝑠 × 𝑃𝑃𝑠𝑠


× √𝐷𝐷𝑃𝑃 × 𝐶𝐶𝐶𝐶 × 85.49 


 
 
𝐴𝐴𝑉𝑉𝐴𝐴𝑉𝑉 = 𝑉𝑉𝑠𝑠 × 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 (𝑜𝑜𝐴𝐴 𝑠𝑠𝑠𝑠𝐴𝐴𝑉𝑉𝑠𝑠 𝑜𝑜𝐴𝐴 𝑠𝑠𝑑𝑑𝑉𝑉𝑠𝑠) × 60 
 
 


𝑆𝑆𝑉𝑉𝐴𝐴𝑉𝑉 = 𝐴𝐴𝑉𝑉𝐴𝐴𝑉𝑉 × 17.647 × �
𝑃𝑃𝑠𝑠


(460 + 𝑇𝑇𝑠𝑠)� 


 
 


𝑆𝑆𝑉𝑉𝐴𝐴ℎ = 𝑆𝑆𝑉𝑉𝐴𝐴𝑉𝑉 × 60
𝑉𝑉𝑚𝑚𝑚𝑚
ℎ𝐴𝐴


 


 
 
𝐷𝐷𝑠𝑠𝑉𝑉𝐴𝐴𝑉𝑉 = 𝑆𝑆𝑉𝑉𝐴𝐴𝑉𝑉 × (1 − 𝐵𝐵𝑉𝑉𝑠𝑠) 
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MOSTARDI PLATT 


Particulate Nomenclature 
 


A = Cross-sectional area of stack or duct, square feet 
An = Cross-sectional area of nozzle, square feet 


Bws = Water vapor in gas stream, by volume 
Ca = Acetone blank residue concentration, g/g 


Cacf = Concentration of particulate matter in gas stream at actual conditions, gr/acf 
Cp = Pitot tube coefficient 
Cs = Concentration of particulate matter in gas stream, dry basis, corrected to standard conditions, gr/dscf 


IKV = Isokinetic sampling variance, must be 90.0 % ≤ IKV ≤ 110.0% 
Md = Dry molecular weight of gas, lb/lb-mole 
Ms = Molecular weight of gas, wet basis, lb/lb-mole 
Mw = Molecular weight of water, 18.0 lb/lb-mole 
ma = Mass of residue of acetone after evaporation, grams 


Pbar = Barometric pressure at testing site, inches mercury 
Pg = Static pressure of gas, inches mercury (inches water/13.6) 
Ps = Absolute pressure of gas, inches mercury = Pbar + Pg 


Pstd = Standard absolute pressure, 29.92 inches mercury 
Qacfm = Actual volumetric gas flow rate, acfm 


Qsd = Dry volumetric gas flow rate corrected to standard conditions, dscfh 
R = Ideal gas constant, 21.85 inches mercury cubic foot/°R-lb-mole 


Tm = Dry gas meter temperature, °R 
Ts = Gas temperature, °R 


Tstd = Absolute temperature, 528°R 
Va = Volume of acetone blank, ml 


Vaw = Volume of acetone used in wash, ml 
Wa = Weight of residue in acetone wash, grams 
mn = Total amount of particulate matter collected, grams 
V1c = Total volume of liquid collected in impingers and silica gel, ml 
Vm = Volume of gas sample as measured by dry gas meter, dcf 


Vm(std) = Volume of gas sample measured by dry gas meter, corrected to standard conditions, dscf 
vs = Gas velocity, ft/sec 


Vw(std) = Volume of water vapor in gas sample, corrected to standard conditions, scf 
Y = Dry gas meter calibration factor 


∆H = Average pressure differential across the orifice meter, inches water 


∆p = Velocity head of gas, inches water 


ρa = Density of acetone, 0.7855 g/ml (average) 


ρw = Density of water, 0.002201 lb/ml 


θ = Total sampling time, minutes 


K1 = 17.647 °R/in. Hg 
K2 = 0.04707 ft3/ml 
K4 = 0.09450/100 = 0.000945 


Kp = 


Pitot tube constant,  
%EA = Percent excess air 


%CO2 = Percent carbon dioxide by volume, dry basis 


%O2 = Percent oxygen by volume, dry basis 
%CO = Percent carbon monoxide by volume, dry basis 
%N2 = Percent nitrogen by volume, dry basis 


0.264 = Ratio of O2 to N2 in air, v/v 
28 = Molecular weight of N2 or CO 
32 = Molecular weight of O2 
44 = Molecular weight of CO2 


13.6 = Specific gravity of mercury (Hg) 


( )( )
( )( )


8549


1 2


.


/


ft


sec


lb/lb mole in.Hg


R in.H O2


−
°


















C-57







 


 


MOSTARDI PLATT 
 
Particulates Calculation Formulas  
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3.  
)V(V


V
B


w(std)m(std)


w(std)
ws +


=
 


4.  
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9.  
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10.  
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13. 
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MOSTARDI PLATT 
 


Calculations for Hydrogen Chloride by Method 26 or 26A 
 


Concentration 
 


lb HCl 
= 


µg HCl in sample  


dscf 4.536 × 108 × dscf 
 


where: 
 


4.536 × 108 = µg lb 


dscf = Volume of gas sampled 


 


µg/lb HCl = µg Cl × 
36.453


 
35.453 


 
 


Parts Per Million 


 


ppm HCl = 
lb HCl 


÷  
36.453   


dscf 385 ×106
 


 


where: 
 


385 = Volume of 1 lb mole of gas at 68°F and 29.92 in. Hg 


106 = Conversion of ppm v v 
 


 


Emission Rate 
 


lb HCI/dscf × dscfm × 60 min/hr = lb/hr HCI 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
CN&F-012 HCl Calculations Rev. 1.1 8/10/2015   
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Procedures for Method 5 and Flow Calibration  
  


  


Nozzles  


  


The nozzles are measured according to Method 5, Section 10.1  
  


  


Dry Gas Meters  
  


The test meters are calibrated according to Method 5, Section 10.3 and 16.1. and “Procedures 
for Calibrating and Using Dry Gas Volume Meters as Calibration Standards” by P.R. Westlin and 
R.T. Shigehara, March 10, 1978.  
  


  


Analytical Balance  
  


The accuracy of the analytical balance is checked with Class S, Stainless Steel Type 303 weights 
manufactured by F. Hopken and Son, Jersey City, New Jersey.  
  


  


Temperature Sensing Devices  


  


The potentiometer and thermocouples are calibrated utilizing a NIST traceable millivolt source.  
  


  


Pitot Tubes  
  


The pitot tubes utilized during this test program are manufactured according to the specification 
described and illustrated in the Code of Federal R egulations, Title 40, Part 60, Appendix A, 
Methods 1 and 2. The pitot tubes comply with the alignment specifications in Method 2, Section 
10.1; and the pitot tube assemblies are in compliance with specifications in the same section.  
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Dry Gas Meter/Control Module Calibration Diagram 
 
 
 


 
 
 
 
 
 


Standard 
Dry Gas Meter  


Dry Gas Meter  


Stack 
Temperature 


Calibrator 


Air-Tight 
Pump 


Orifice Incline 
Gauge 


Temperature Sensor 


Temperature Sensors 


Air Inlet 


Temperature Display 
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Dry Gas Meter No. CM-1 Date:
Standard Meter No. Calibrated By:
Standard Meter (Y) Barometric Pressure:


Orifice Standard Meter Dry Gas Meter Standard Meter Dry Gas Meter Dry Gas Meter Dry Gas Meter
Setting in H 2 O Gas Volume Gas Volume Temp. F o Inlet Temp. F o Outlet Temp. F o Avg. Temp. F o Time Time


Chg (H) vr vd tr tdi tdo td Min Sec Y Chg (H)


Final
Initial
Difference 1 0.20
Final
Initial
Difference 2 0.50
Final
Initial
Difference 3 0.70
Final
Initial
Difference 4 0.90
Final
Initial
Difference 5 1.20
Final
Initial
Difference 6 2.00


Average


Run Number
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Stack Temperature Sensor Calibration


Meter Box # : CM-1 Name :


Ambient Temperature : o F Date :


Calibrator Model # :


Serial # :


Date Of Certification :


Primary Standards Directly Traceable National Institute of Standards and Technology (NIST)


0


250


600


1200


(Ref. Temp., oF + 460) - (Test Therm. Temp., oF + 460) *  100 <= 1.5 %


Ref. Temp., oF + 460


Thermometer


Temperature ( o F)


0.0


0.0


0.0


Temperature


Difference %


0.0


Reference


Source


Temperature ( o F)


Test 
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S TYPE PITOT TUBE INSPECTION FORM


Pitot Tube No: 1 Date: Inspectors Name:


Pitot tube assembly level? x yes no


Pitot tube openings damaged?  yes (explain below) x no


a1 = 1
o (<10o), a2 = 1


o (<10o) z = A sin g = 0.008 (in.); (<0.125 in.)


b1  = 0
o (<5o), b2 = 2


o (<5o) w = A sin q = 0.025 (in.); (<0.03125 in.)


 γ = 0.5
ο ,   θ = 1.5


o ,A = 0.938 (in.) PA = 0.477 (in.), PB = 0.477 (in.), Dt = 0.375 (in.)


Calibration required? yes x no
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CALIBRATION SUMMARY 
 


 Project Number:   Date:  


 Client:   Operator:  


 Test Location:    Box Truck:  


 
 
 


Analyzer 
Type, S/N, 
and Span 


Cal 
Level 


Cylinder ID 
Serial 


Number 
Expected 
Cal Value 


Actual 
Response 


Difference 
As % of 


Span 


Cylinder 
Pressure 


(psi) 


Cylinder 
Expiration 


Date 


CO2 Zero       


 Mid       


 High       


O2 Zero       


 Mid       


 High       
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IMPINGER WEIGHT SHEET


PLANT:________________________________________


UNIT NO:______________________________________


LOCATION:____________________________________


DATE:_________________________________________


TEST NO:______________________________________


METHOD:______________________________________


WEIGHED/MEASURED BY:________________________


BALANCE ID:____________________________________


FINAL WEIGHT INITIAL WEIGHT IMPINGER IMPINGER 


Circle One: MLS / GRAMS MLS / GRAMS GAIN CONTENTS


IMPINGER 1


IMPINGER 2


IMPINGER 3


IMPINGER 4


IMPINGER 5


IMPINGER 6


IMPINGER 7


IMPINGER 8


IMPINGERS


FINAL TOTAL INITIAL TOTAL TOTAL IMPINGER GAIN 


SILICA


FINAL TOTAL INITIAL TOTAL TOTAL SILICA GAIN 
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Isokinetic Sampling Cover Sheet 
Test Engineer: ____________________ 
Test Technician: ___________________ 


 
 


Plant Information 
Run Number:    ________________________     Date:    ______________________   Project Number: _____________________ 
Test Location: ________________________ Client Name: __________________ Plant Name: _________________________ 
Duct Shape:      Circular or Rectangular  Length: _________ Width: ________ or  Diameter:      ________________________ 
Flue Area:         ________________________ Upstream Diameters:_____________ Downstream Diameters:________________ 
Port Type:         ________________________ Port Length: ____________________ Port Diameter:       _____________________  
Test Method: _____________________  Source Condition: ________________ 
 


 


Meter and Probe Data 
Meter ID: ____________________________ Meter Y Value: ___________________  ∆H Value:_____________________________ 
Pitot ID: ______________________________ Pitot Coefficient: __________________ Train Type:      _________________________   
Nozzle ID #__________________________ Nozzle Diameter: _________________ Filter Number/Weight:____________________ 
Probe Length:  ________________________ Probe Liner: _____________________  Thimble Number/Weight:_________________ 
Pre-Test Nozzle Leak Check:______________@___________”Hg     Post-Test Nozzle Leak Check: ______________@__________”Hg 
Pre-Test Pitot Leak Check:____________________________”H2O    Post-Test Pitot Leak Check:___________________________”H2O 


 
 


Traverse Data 
Ports Sampled: ____________________ Points/Port: ______________________ Min/Point:       _________________________ 
Total Points: ______________________ Total Test Time: __________________ Sample Plane: Horizontal or Vertical 
 
 


Stack Parameters 
Barometric Pressure: ____________________ Static Pressure: ___________________  
CO2 %: ______/_______/_______/ Avg.______  O2 %: ______/________/_______/Avg.________  Determined by:  Method 3 or Method 3A 
Imp and/or silica balance Model and S/N: _____________________________ Servomex Serial #:__________________________ 
Initial Imp. Volume or Weight: _____________ Final Imp. Volume or Weight: ________ Imp. Volume or Weight Gain: _________ 
Initial Silica Weight: ______________________ Final Silica Weight: ________________ Silica Weight Gain:_________________ 
 
Comments: 
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Isokinetic Sampling Field Data Sheet 
 


Project Number:   Date:  Test Number:  


Client:   Test Location:  Operator:  Test Tech:  


Plant:   Test Method:  Page Number: of 


       


 


Port-
Point #. Time (∆P) 


Orifice 
Setting 


 (∆H) 


Meter 
Volume 
(Vm) ft3 , 
Actual 


Square 
Root,  
∆P 


Meter 
Rate, 
Cubic 
Feet/ 
Min. 


Theoretical 
Meter 


Volume, 
(Vm) ft3 ,per 


point 


Theoretical 
Meter 


Volume, 
(Vm) ft3 , 


total 


Stack 
Temp,  


°F 


Meter 
Temp 


Inlet, °F 


Meter 
Temp 
Outlet, 


°F 


Pump 
Vacuum, 


“ Hg 


Probe 
Temp. °F 


Filter 
Temp. °F 


Impinger 
Outlet 
Well 


Temp. °F 
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Emissions Test Report  
RTO VOM Destruction Efficiency 


GII, LLC 
IEPA Site ID.: 031600BTB 


GII, LLC 
1909 NORTH CLIFTON AVENUE  


CHICAGO, ILLINOIS 60614 


JANUARY 2020 


APPENDIX D  


ADMINISTRATIVE CONSENT ORDER EPA-5-19-113(A)-IL-08 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 5 


CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 


AdamLabkon 
General Iron Industries, Inc. 
1909 N. Clifton Ave. 
Chicago, Illinois 60614 


77 WEST JACKSON BOULEVARD 
CHICAGO, IL 60604-3590 


AUG 2 2 2019 


Re: Administrative Consent Order EPA-5-19-113(a)-IL-08 


Dear Mr. Labkon: 


REPLY TO THE ATTENTION OF 


Enclosed is an executed original of the Administrative Consent Order regarding the above 
captioned case. If you have any questions about the Order, please contact me at (312) 886-3850. 


Sincerely, 


Nathan A. Frank, Chief 
Air Enforcement and Compliance Assurance Section (IL/IN) 


Enclosure 


cc: Susan Tennenbaum/C-14J 


Kent Mohr, Illinois Environmental Protection Agency 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGIONS 


In the Matter of: 


General Iron Industries, Inc. 
Chicago, Illinois 


) 
) 
) 
) 
) 
) 


EPA-5-19-113(a)-IL-08 


Proceeding Under Sections 113(a)(1) and 
114(a)(l) of the Clean Air Act, 42 U.S.C. 
§§ 7413(a)(l) and 7414(a)(l) 


Administrative Consent Order 


1. The Director of the Enforcement and Compliance Assurance Division, U.S. Environmental 


Protection Agency (EPA), Region 5, is issuing this Order to General Iron Industries, Inc. 


(General Iron) under Sections 113(a)(l) and ll4(a)(l) of the Clean Air Act (CAA), 42 


U.S.C. §§ 7413(a)(l) and 7414(a)(l). 


Statutory and Regulatorv Background 


2. The Administrator of EPA may require any person who owns or operates an emission 


source who is subject to any requirement of the CAA to provide information required by 


the Administrator under Section 114(a)(l) of the CAA, 42 U.S.C. § 7414(a)(l). The 


Administrator has delegated this authority to the Director of the Enforcement and 


Compliance Assurance Division. 


3. Title V of the CAA, 42 U.S.C. §§ 766la-7661f, establishes an operating permit program 


for certain sources, including "major sources" and "major stationary sources." 


4. Section 502(a) of the CAA, 42 U.S.C. § 766la(a), and 40 C.F.R. § 70.7(b) provide that, 


after the effective date of any permit program approved or promulgated under Title V of 


the CAA, no source subject to Title V may operate except in compliance with a Title V 


permit. 
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5. 40 C.F.R. § 70.l(b) provides that all sources subject to the Part 70 regulations shall have a 


permit to operate that assures compliance by the source with all applicable requirements, 


as defined in 40 C.F.R. § 70.2 


6. Section 503(c) of the CAA, 42 U.S.C. § 7661b(c), and 40 C.F.R. § 70.5(a) provide that any 


person required to have a permit under Title V must timely submit a complete application 


for a permit. 


7. 40 C.F.R. § 70.5(a)(2) requires that, among other things, that a complete application 


include all emissions of regulated air pollutants and air pollutant emission rates. 


8. U.S. EPA granted full approval to the Illinois Title V operating permit program (CAAPP) 


on December 4, 2001, set forth at 415 Illinois Compiled Statutes (ILCS) Section 5/39.5. 


The program became effective on November 30, 2001. 66 Fed. Reg. 62946. 


9. Section 39.5(6)(b) of the Illinois Environmental Protection Act states that no person shall 


operate a CAAPP source without a CAAPP permit unless a CAAPP permit or renewal 


application has been timely submitted. 415 ILCS § 5/39.5(6)(b). 


10. Sections 39.5(1. l)(a) and (b) of the Illinois Environmental Protection Act states that an 


owner or operator of a source may seek exclusion from the CAAPP prior to the date the 


CAAPP application for the source is due by submitting a permit application, consistent 


with the State permit progran1, requesting exclusion through the imposition of federally 


enforceable conditions limiting the potential to emit to below major source thresholds. 


11. Section 502 of the CAA, 42 U.S.C. § 7661a, applies to all major stationary sources, defined 


at Section 501 of the CAA, 42 U.S.C. § 7602. 


12. Section 39.5 of the Illinois Environmental Protection Act applies to any source defined as 


a major source or major stationary source. 415 ILCS § 5/39.5(2)(a)(ii). 
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13. The definition of"major stationary source" includes any stationary source located in a 


"marginal" or "moderate" ozone non-attainment area that emits or has the potential to 


emit 100 tons per year or more of volatile organic compounds. 415 ILCS 


§ 5/39.5(2)( C )(iii). 


14. Each state must submit to the Administrator of EPA a plan for attaining and maintaining 


the National Ambient Air Quality Standards under Section 110 of the CAA, 42 U.S.C. 


§ 7410. 


15. The Administrator of the EPA approved Illinois' plan for the attainment and maintenance 


of the NAAQS under Section 110 of the CAA (Illinois SIP). See 40 C.F.R. § 52.722 and 


55 Fed. Reg. 40661 (October 4, 1990). 


16. On September 9, 1994, EPA approved Part 211 of the IAC as part of the federally 


enforceable Illinois SIP. 59 Fed. Reg. 46567. 


17. 35 IAC § 211.3690 defines "maximum theoretical emissions" as the quantity of volatile 


organic material emissions that theoretically could be emitted by a stationary source before 


add-on controls based on the design capacity or maximum production capacity of the 


source and 8760 hours per year. 


18. 35 IAC § 211.4970 defines "potential to emit" as the maximum capacity of a stationary 


source to emit any air pollutant nnder its physical and operational design. Any physical or 


operational limitation on the capacity of a source to emit an air pollutant, including air 


pollution control equipment and restriction on hours of operation or on the type or amount 


of material combusted, stored, or processed, shall be treated as part of its design if the 


limitation is federally enforceable. See also 40 C.F.R. § 70.2; 415 ILCS § 5/39.5(1). 
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19. On March 12, 1997, EPA approved 35 IAC § 218.980, as part of the federally enforceable 


SIP. 62 Fed. Reg. 11327. 


20. 35 IAC § 218.980(a)(l) states that a source is subject to 35 IAC Part 218, Subpart TT, if it 


contains process emission units not regulated by the Subparts identified in 35 IAC § 


218.980(a)(l) which as a group have a maximum theoretical emissions of 100 tons or more 


per calendar year of volatile organic matter (VOM) and are not limited to less than 100 ton 


of VOM emissions per calendar year in the absence of air pollution control equipment 


through production or capacity limitations contained in a federally enforceable permit or 


SIP revision. 


21. 35 IAC § 218.980(b)(l) states, in pertinent part, that a source is subject to 35 IAC Part 218, 


Subpart TT, if it has the potential to emit 25 tons or more ofVOM per year, in aggregate, 


from emission units, that are not regulated by the Subparts identified in 35 IAC § 


218.980(b)(l)(A) and not included in the categories listed in 35 IAC § 218.980(b)(l)(B). 


22. On October 21, 1996, EPA approved 35 IAC §§ 218.986 and 218.987 as part of the 


federally enforceable SIP. 61 Fed. Reg. 54556. 


23. 35 IAC § 218.986 states that every owner or operator of an emission unit subject to 35 IAC 


Part 218, Subpart TT shall comply with 35 IAC § 218.986(a). 


24. 35 IAC § 218.986(a) requires every owner or operator to operate emission capture and 


control equipment which achieves an overall reduction in uncontrolled VOM emissions of 


at least 81 percent from each emission unit. 


25. 35 IAC §§ 218.987 and 218.106(c) require every owner or operator of an emission unit 


which is subject to 35 IAC Part 218, Subpart TT to comply with the requirements of 35 


IAC Part 218, Subpart TT, by March 15, 1995 or upon startup. 


Page 4 of13 
D-5







26. Under Section 113(a)(l) and (a)(3) of the CAA, 42 U.S.C. § 7413 (a)(l) and (a)(3), the 


Administrator of EPA may issue an order requiring compliance to any person who has 


violated or is violating a SIP and Title V of the CAA. The Administrator has delegated 


this authority to the Director of the Enforcement and Compliance Assurance Division. 


Findings 


27. General Iron owns and operates a metal shredding and recycling facility at 1909 North 


Clifton Ave, Chicago, Illinois (Facility), which is located in Cook County. 


28. General Iron receives, processes, and recycles ferrous and non-ferrous scrap metals from 


cars and post-consumer scrap metal at the Facility. 


29. Scrap metal is shredded in a hammermill shredder at the Facility that is equipped with a 


"Pedcon UHF High-Efficiency Roll Filter System" consisting of a capture hood, cyclone 


and roll-media filter system. 


30. On or about June 13, 2017, May 24 and 25, 2018 and June 13, 2018, EPA conducted onsite 


inspections at the Facility, including inspections during emissions testing conducted by the 


Facility. 


31. On or about November 11, 2017, EPA issued an Information Request pursuant to Section 


114 of the CAA (2017 Info1mation Request) to General Iron regarding the Facility. The 


2017 Information Request, among other things, required General Iron to conduct emission 


testing of the hammermill shredder at the Facility and to provide the results of the emission 


testing to EPA. The required emissions testing included VOM, particulate matter (PM) and 


metals emissions rates. 


32. On December 13, 2017 and May 21, 2018, General Iron met with EPA to discuss the 2017 


Information Request. 
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33. General Iron conducted testing as required by the 2017 Information Request on May 24, 


2018, and May 25, 2018, including testing for VOM, PM, and metals emissions, and on 


June 13, 2018 and June 14, 2018, including testing for PM and metals emissions. 


34. On or about January 12, 2018 and June 25, 2018, General Iron submitted to EPA responses 


to the 2017 Information Request, including the results of emissions testing for VOM 


conducted on May 25, 2018 and emissions testing for PM and metals conducted on June 


13 and 14, 2018, and an impact assessment for metals emissions. 


35. On July 18, 2018, EPA issued General Iron a Notice and Finding of Violation (NOV/FOV) 


for violations of the Clean Air Act and the Illinois SIP. 


36. General Iron provided to EPA the results of the emissions testing for PM and metals 


conducted on May 24, 2018 in subrnittals on July 23, 2018 and August 21, 2018. 


37. General Iron submitted a written response to the NOV/FOV on August 23, 2018. 


38. General Iron met with EPA to discuss the NOV/FOV on July 24, 2018 and September 14, 


2018. 


39. Based on the results of the em1ss10ns testing, the Facility is below the permitted 


hammermill shredder emission limits for PM and the Facility emits or has the potential to 


emit more than 100 tons per calendar year of volatile organic compounds. 


40. General Iron is a "major stationary source" as defined at 42 U.S.C. § 7661(2) and 415 ILCS 


§ 5/39.5(2)(c)(i). 


41. By operating as a major source, General Iron is subject to the requirements of the CAA's 


Title V, 42 U.S.C. §§ 7661a-7661f, at the Facility. 
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42. Based on the December 12, 2017 response and the results of the emissions testing, the 


hamme1mill shredder at the Facility has maximum theoretical emissions rate of more than 


100 tons per calendar year ofVOM. 


43. Based on the December 12, 2017 response and the results of the emissions testing, the 


hammermill shredder emits 25 tons or more ofVOM per year. 


44. To date, General Iron does not comply with the VOM control requirements of35 IAC Part 


218, Subpart TT, nor does it have in place a federally enforceable alternative control plan 


that qualifies for an exemption from these requirements. 


45. By operating as a major stationary source without a Title V permit, General Iron has 


violated Section 502 of the CAA, the regulations at 40 C.F.R. §§ 70.l(b) and 70.7(b), and 


the Illinois Environmental Protection Act at 415 ILCS § 5/39.5(6)(b). 


46. On July 16, 2019, General Iron completed installation of a regenerative thermal oxidizer 


(RTO) at the Facility. 


Compliance Program 


4 7. The RTO shall be appropriately designed, operated and maintained in a manner that 


ensures the minimum destruction efficiency of the RTO for VOM from the hammennill 


shredder is 98%. 


48. Within 90 days of the effective date ofthis Order, General Iron must conduct a performance 


test to demonstrate the VOM destruction efficiency of the RTO. 


49. At least 30 days prior to the date of the performance test, General Iron must submit to EPA 


for review and approval a proposed testing protocol describing the methods and procedures 


to be conducted during the test. General Iron shall conduct performance testing using, at a 
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minimum, EPA Methods 1 or lA, 2 or 2A, 2B or 2C, 3, 4, and 25A, to demonstrate that 


the RTO achieves the required VOM destruction efficiency. 


50. General Iron shall use the RTO operating data from a successful performance test to 


establish a set point temperature for the RTO that achieves the demonstrated VOM 


destruction efficiency of the RTO. 


51. Within 60 days of the completion of the performance testing conducted according to the 


approved testing protocol, General Iron shall submit to EPA the results of the performance 


testing including: 


a. A summary of the results including inlet and outlet organic material concentrations, 


destruction efficiency of the RTO, visual observations of capture efficiency and 


RTO operating temperatures. 


b. A description of the facility operations at the time of the test, including operating 


parameters; 


c. A description of the sampling and analytical procedures; and 


d. All copies of data and measurements obtained during the testing. 


52. Within 90 days of the completion of the performance testing, General Iron must submit a 


permit application to the lllinois EPA to incorporate the following conditions into a 


federally enforceable state operating permit (FESOP): 


a. Control Device: operate an RTO to control em1ss10ns from the hammermill 


shredder at the Facility; 


b. Operation requirements: 


1. Minimum combustion temperature must be maintained in the RTO, as 


determined by the performance test; and 
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11. Minimum air flow or fan power must be maintained, as dete1mined by the 


performance test; 


c. Control equipment requirements: 98 percent or greater VOM destruction 


efficiency, by weight, of the RTO; 


d. Emission limits: Annual VOM emission limits and RTO destruction efficiency 


requirements; 


e. Monitoring requirements: 


i. Continuous monitoring of temperature; and 


11. Continuous monitoring of air flow or fan power; 


f. Recordkeeping requirements: 


i. A log of the operating times for the shredder; 


11. A log of temperature and air flow or fan power operating records from 


continuous monitoring; and 


111. A log of any deviations from the operational limits for combustion 


temperature in the RTO. 


53. General Iron must submit a copy of the FESOP permit application to EPA within 7 days 


of submitting the application to Illinois EPA. 


54. General Iron must send all responses, deliverables, submittals or reports required by this 


Order to connolly.scott@epa.gov, and r5airenforcement@epa.gov. If electronic responses 


are not possible, send all documents to: 


Attention: Compliance Tracker (AE-18J) 
Air Enforcement and Compliance Assurance Branch 
U.S. Environmental Protection Agency, Region 5 
77 W. Jackson Boulevard 
Chicago, Illinois 60604 
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General Provisions 


5 5. This Order does not affect General Iron's responsibility to comply with other federal, state, 


and local laws. 


56. This Order does not restrict EPA's authority to enforce the CAA and its implementing 


regulations. 


57. Failure to comply with this Order may subject General Iron to penalties up to $99,681 per 


day for each violation under Section 113 of the CAA, 42 U.S.C. § 7413, and 40 C.F.R. Part 


19. 


58. The terms of this Order are binding on General Iron, its assignees and successors. General 


Iron must give notice of this Order to any successors in interest prior to transferring 


ownership and must simultaneously verify to EPA, at the above address, that it has given 


the notice. 


59. General Iron may assert a claim of business confidentiality under 40 C.F.R. Part 2, Subpart 


B, for any portion of the information it submits to EPA. Information subject to a business 


confidentiality claim is available to the public only to the extent allowed by 40 C.F.R. Part 


2, Subpart B. If General Iron fails to assert a business confidentiality claim, EPA may 


make all submitted information available, without further notice, to any member of the 


public who requests it. Emission data provided under Section 114 of the CAA, 42 U.S.C. 


§ 7414, is not entitled to confidential treatment under 40 C.F.R. Part 2, Subpart B. 


"Emission data" is defined at 40 C.F.R. § 2.301. 


60. This Order is not subjectto the Paperwork Reduction Act, 44 U.S.C. § 3501 et seq., because 


it seeks collection of information by an agency from specific individuals or entities as part 


of an administrative action or investigation. To aid in our electronic recordkeeping efforts, 
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please furnish an electronic copy on physical media such as compact disk, flash drive or 


other similar item. If it is not possible to submit the information electronically, submit the 


response to this Order without staples; paper clips and binder clips, however, are 


acceptable. 


61. EPA may use any information submitted under this Order in an administrative, civil 


judicial, or criminal action. 


62. General Iron agrees to the terms of this Order. General Iron waives any remedies, claims 


for relief, and otherwise available rights to judicial or administrative review that it may 


have with respect to any issue of fact or law set forth in this Order, including any right of 


judicial review under Section 307(b) of the CAA, 42 U.S.C. § 7607(b). 


63. This Order is effective on the date of signature by the Director of the Enforcement and 


Compliance Assurance Division. This Order will terminate on the earlier of either two 


years from the effective date of the Order, provided that General Iron certifies that it has 


complied with all terms of the Order, or at the time General Iron certifies that it has 


complied with all terms of the Order and that it is no longer operating at the Facility. 
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General Iron Industries, Inc. 


Date Adam Labkon 
Vice President 
General Iron Industries, Inc. 
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United States Environmental Protection Agency 


8 /d.'J. /~o,q 
Date ' 


7 
Michael D. Harris 
Acting Director 
Enforcement and Compliance Assurance Division 
U.S. Environmental Protection Agency, Region 5 
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return receipt requested, to: 
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Chicago, Illinois 60614 
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my knowledge, Montrose operated in conformance with the requirements of the Montrose 
Quality Management System and ASTM D7036-04 during this test project. 


Signature: Date:  


Name: Robert Odell Title: Client Project Manager 
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1.0 SUMMARY OF TEST PROGRAM AND RESULTS 


1.1 PROGRAM OBJECTIVES 


Montrose Air Quality Services, LLC (Montrose) was contracted by Schnitzer Steel (Schnitzer) to 
perform a series of air emission tests at their facility located in Oakland, California. The tests 
were conducted to determine compliance with the source testing limitations of the Bay Area Air 
Quality Management District (BAAQMD) Permit Application No. 27762 


The testing was conducted by Robert Odell, Nishad Patel, Madison Koch, and Shawn Jaworski 
of Montrose on October 29-31, 2018.  Daniel Lee of Schnitzer Steel coordinated the testing 
program. The tests were conducted according to a test plan dated September 25, 2018 that was 
submitted to the BAAQMD and assigned NST-5178. Montrose performed the tests to measure 
the following emission parameters: 


 Primary Parameters 
 Total POC (lb/hr and lb/ton material processed)  
 Specific TOCs (lb/hr and lb/ton material processed) 
 Hexavalent chromium (lb/hr and lb/ton material processed) 
 PCBs (lb/hr and lb/ton material processed) 


 Gaseous Species as Diluent Gases 
 Oxygen and carbon dioxide (O2 and CO2) – % volume dry 
 Stack gas moisture content (% by volume) 
 Stack gas volumetric flow rate (dscfm) 


 Facility Data 
 Feed rate of vehicles in tons per hour 
 Feed rate of light iron in tons per hour 


This report presents the test results and supporting data, descriptions of the testing procedures, 
descriptions of the facility and sampling locations, and a summary of the quality assurance 
procedures used by Montrose. The average emission test results are summarized in Tables 1-1 
through 1-4. Detailed results for individual test runs can be found in Section 4.0. All supporting 
data can be found in the appendices. 
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TABLE 1-1 
SUMMARY OF AVERAGE HEXAVALENT CHROMIUM EMISSIONS 


SCHNITZER STEEL 
SHREDDER 


   
Run Number: Car Bodies Only Light Iron Only 
    
Process Data:   


Material Feed Rate, tph   
Material Output, tph   
Ventilation Fan 1 Amps 519 515 
Ventilation Fan 2 Amps 544 540 
Mill Water Spray Flow Rate 29 28 
Pres Decay – Scrubber 1, inWG 29 29 
Pres Decay – Scrubber 2, inWG 24 24 


    
Flue Gas:   


O2, % volume dry 21.0 20.9 
CO2, % volume dry 0.03 0.03 
Moisture content, % volume 2.1 2.4 
Flue gas temperature F 65.5 69.3 
Volumetric flow rate, dscfm   


    
Hexavalent Chromium, Cr6+:   


ug/m3   
lb/hr 1.5E-05 1.1E-05 
lb/ton material proc’d   
   


Hexavalent Chromium, Cr6+ (Blank-Corrected):   
ug/m3   
lb/hr <4.9E-06 <3.9E-06 
lb/ton material proc’d   
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TABLE 1-2 
SUMMARY OF AVERAGE TOC EMISSIONS 


SCHNITZER STEEL 
SHREDDER 


   
Run Number: Car Bodies Only Light Iron Only 
    
Process Data:   


Material Feed Rate, tph   
Material Output, tph   
Ventilation Fan 1 Amps 519 515 
Ventilation Fan 2 Amps 544 540 
Mill Water Spray Flow Rate 29 28 
Pres Decay – Scrubber 1, inWG 29 29 
Pres Decay – Scrubber 2, inWG 24 24 


    
Flue Gas:   


O2, % volume dry 20.9 20.9 
CO2, % volume dry 0.03 0.03 
Moisture content, % volume 2.1 2.4 
Flue gas temperature F 69.3 69.3 
Volumetric flow rate, dscfm   


    
Benzene:   


lb/hr 4.3E-02 < 7.5E-03 
lb/ton material proc’d   
   


M25A - POC (TNMNEOC):   
lb/hr as CH4 183 86 
lb/ton material proc’d   


   
M25C - POC (TNMNEOC):1   


lb/hr as CH4 6.53 < 8.21 
lb/ton material proc’d   
   


MTO12 - POC (TNMNEOC):1   
lb/hr as CH4 5.50 3.69 
lb/ton material proc’d   


    
  


                                                
1 Based on the collected data, it is speculated that the canisters collected for M25C and MTO12 analysis 
had a leak as the results provided were substantially less than the method 25a test.  Additionally, there 
were elevated results of methanol and methylene chloride in the canisters, which is suspected to have 
come from the ambient air inside the mobile lab as those reagents were being utilized as part of the 
CARB 428 recovery.  A retest of these methods is anticipated to occur in early January 2019. See 
discussion in Section 4.2 for more information. 
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TABLE 1-3 
SUMMARY OF AVERAGE PCB EMISSIONS 


SCHNITZER STEEL 
SHREDDER 


   
Run Number: Car Bodies Only Light Iron Only 
    
Process Data:   


Material Feed Rate, tph   
Material Output, tph   
Ventilation Fan 1 Amps 519 515 
Ventilation Fan 2 Amps 544 540 
Mill Water Spray Flow Rate 29 28 
Pres Decay – Scrubber 1, inWG 29 29 
Pres Decay – Scrubber 2, inWG 24 24 


    
Flue Gas:   


O2, % volume dry 21.0 20.9 
CO2, % volume dry 0.03 0.03 
Moisture content, % volume 1.6 1.1 
Flue gas temperature F 63.8 ,67.5 
Volumetric flow rate, dscfm   


    
Chlorobiphenyls:   


lb/hr 1.92E-05 1.71E-03 
lb/ton material proc’d   
   


Dichlorobiphenyls:   
lb/hr 2.33E-04 8.96E-03 
lb/ton material proc’d   
   


Trichlorobiphenyls:   
lb/hr 3.94E-04 8.12E-03 
lb/ton material proc’d   


   
Tetrachlorobiphenyls:   


lb/hr 1.02E-04 1.84E-03 
lb/ton material proc’d   
   


Pentachlorobiphenyls:   
lb/hr 1.05E-05 2.71E-04 
lb/ton material proc’d   


   
Hexachlorobiphenyls:   


lb/hr 2.59E-06 8.45E-05 
lb/ton material proc’d   
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TABLE 1-4 
SUMMARY OF AVERAGE PCB EMISSIONS 


SCHNITZER STEEL 
SHREDDER 


   
Run Number: Car Bodies Only Light Iron Only 
    
Process Data:   


Material Feed Rate, tph   
Material Output, tph   
Ventilation Fan 1 Amps 519 515 
Ventilation Fan 2 Amps 544 540 
Mill Water Spray Flow Rate 29 28 
Pres Decay – Scrubber 1, inWG 29 29 
Pres Decay – Scrubber 2, inWG 24 24 


    
Flue Gas:   


O2, % volume dry 21.0 20.9 
CO2, % volume dry 0.03 0.03 
Moisture content, % volume 1.7 1.1 
Flue gas temperature F 63.8 ,67.5 
Volumetric flow rate, dscfm   


    
Heptachlorobiphenyls:   


lb/hr 1.29E-06 1.24E-05 
lb/ton material proc’d   
   


Octachlorobiphenyls:   
lb/hr 2.83E-07 2.54E-06 
lb/ton material proc’d   
   


Nonachlorobiphenyls:   
lb/hr < 1.76E-08 6.54E-07 
lb/ton material proc’d   


   
Decachlorobiphenyls:   


lb/hr < 9.59E-09 7.33E-08 
lb/ton material proc’d   
   


Total PCBs:   
lb/hr 7.63E-04 2.10E-02 
lb/ton material proc’d   
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1.2 PROJECT CONTACTS 


A list of project participants is included below: 
   
Facility Information 


Source Location: Schnitzer Steel 
 1101 Embarcadero West 
 Oakland, California 94607 


Project Contact: Mr. Daniel Lee Mr. Daniel Lee 
Role: Cascade Steel Rolling Mills, Inc., 


a Schnitzer Company 
Cascade Steel Rolling Mills, Inc., 
a Schnitzer Company 


Company: (503) 434-3324 (503) 434-3324 
Telephone: dlee@schn.com dlee@schn.com 


Email: Schnitzer Steel Schnitzer Steel 
    
Agency Information 
Regulatory Agency: Bay Area Air Quality Management District 


Agency Contact: Mr. Jerry Bovee  
Telephone: (415) 749-4612  


Email: jbovee@baaqmd.gov  
    
Testing Company Information 


Testing Firm: Montrose Air Quality Services, LLC (Montrose) 
Contact: Robert Odell Kevin Crosby 


Title: Client Project Manager Vice President, Technical 
Telephone: (925) 642-2776 (925) 680-4337 


Email: rodell@montrose-env.com kcrosby@montrose-env.com 
    
Laboratory Information 


Laboratory: Chester LabNet 
City, State: Tigard, Oregon  


Analysis: CARB 425 
  


Laboratory: Vista Analytical 
City, State: El Dorado Hills, California  


Analysis: CARB 428  
   


Laboratory: Atmospheric Analytical & Consulting 
City, State: Antioch, California  


Analysis: EPA 25C & TO-15  


Montrose is qualified to conduct this test program and has established a quality management 
system that led to accreditation with ASTM Standard D-7036 (Standard Practice for 
Competence of Air Emission Testing Bodies). Montrose completed multiple functional 
assessments for ASTM D7036-04 which were conducted by the American Association for 
Laboratory Accreditation (A2LA). All testing is overseen and supervised on site by at least one 
Qualified Individual (QI), as defined in 40 CFR 72.2. 
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2.0 SOURCE DESCRIPTION 


2.1 FACILITY AND SOURCE DESCRIPTION 


The Schnitzer Steel facility is located at 1101 Embarcadero West, Oakland, California, 94607 at 
the Port of Oakland. The facility serves as a processing and loading center for scrap metal 
bound for marine transport. The metal shredder is composed of multiple steel alloy hammers 
that are rotated at speed by an electric motor and impacted against the material to be shredded. 
Infeed material consists primarily of automobiles that have been pre-processed to minimize the 
amount of hazardous fluids and non-usable metal content. A conveyor system is loaded with 
infeed material by manually-operated cranes, and then fed into the shredder at a known mass 
rate. 


Water is injected into the shredder to reduce the heat generated as well as to reduce emissions 
of particulate matter. The emissions from the shredder are captured by an abatement system 
that completely encloses the shredder. The exhaust system ducts the collected air through two 
venturi scrubbers before being emitted to atmosphere via a vertical stack. 


2.2 SAMPLING LOCATIONS AND ACCESS 


Information regarding the sampling location is presented below: 
  


Sample location ID: P-15 Exhaust Stack 
Stack exit height: 62 feet 


Configuration: Cylindrical, vertical 
Dimensions:  inches I.D. 


Port locations: Appx. 15 ft. (~  duct diameters) upstream from (below) the stack exit 
 Appx. 37 ft. (~  duct diameters) downstream from (above) the 


nearest flow disturbance 
Port access: Ladder to permanent platform 


Traverse point information is presented below: 


 Isokinetic tests - 12 points total, 6 from each of 2 ports located 90 degrees apart 
from one another 


2.3 OPERATING CONDITIONS AND PROCESS DATA 


Emission tests were performed while the source/units and air pollution control devices were 
operating at the conditions required by the permit. Tests were conducted under two conditions: 


 Test Condition 1: Car bodies processed only 
 Test Condition 2: Light Iron processed only 


Plant personnel established the test conditions and collected all applicable unit-operating data. 
Montrose monitored the collection of process data and provided additional data collection as 
necessary to document operation.   Process data includes: 
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 Ventilation fan (Cond. 26401.) amperage 
 Water Sprays (A-6) flow rate 
 Water flow rate and pressure decay for each Venturi Scrubber 
 Hourly material processed by the shredder (lbs or tons) 
 Shredder enclosure photos 
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3.0 TEST METHOD DETAILS 


3.1 LIST OF TEST METHODS 


The test procedures for this test program are summarized in Table 3-1 below. Additional 
information regarding specific applications or modifications to standard procedures is presented 
in the following sub-sections. 


TABLE 3-1 
TEST PROCEDURES 


   


Parameter Measurement Principle Reference Method 
   


Volumetric flow rate Pitot/temperature traverse EPA 1, 2 
O2 Paramagnetism EPA 3A 


CO2 Non-dispersive infrared EPA 3A 
Moisture Impinger weight gain EPA 4 


TOC Flame Ionization Detector EPA 25A 
POC Gas chromatography EPA 25C & TO-12 
Cr6+ IC/PCR CARB 425 


PCBs Gas chromatography CARB 428 
Benzene Gas chromatography TO-15 


   


3.1.1 EPA Method 1, Traverse Points 


EPA Method 1 was used to assure that representative measurements of volumetric flow rate 
were obtained by dividing the cross-section of the stack or duct into equal areas, and then 
locating a traverse point within each of the equal areas.  This test location met the acceptable 
sample location requirements and was located at least two stack or duct equivalent diameters 
downstream from a flow disturbance and one-half equivalent diameter upstream from a flow 
disturbance. An EPA Method 1 diagram is included in Appendix B.1. 


 Method Deviations:  None 
 Method Options:  None 


3.1.2 EPA Method 2 - Velocity and Volumetric Flow Rate 


EPA Method 2 was used to measure the gas velocity using an S-type pitot tube connected to a 
pressure measurement device, and to measure the gas temperature using a calibrated 
thermocouple connected to a thermocouple indicator.  A Type S (Stausscheibe) pitot tube 
conforming to the geometric specifications in the test method was used, along with an inclined 
manometer. The measurements were made at traverse points specified by EPA Method 1. The 
molecular weight of the gas stream was determined from independent measurements of O2, 
CO2, and moisture. The stack gas volumetric flow rate was calculated using the measured 
average velocity head, the area of the duct at the measurement plane, the measured average 
temperature, the measured duct static pressure, the molecular weight of the gas stream, and 
the measured moisture. 


 Method Deviations:  None 
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 Method Options:  None 


3.1.3 Gaseous Emissions 


Concentrations of the gaseous constituents of stack gas (O2, CO2) were measured using 
Montrose’s dry extractive reference method (RM) monitor system in accordance with EPA 
Method 3A. This system meets the requirements of EPA methods for gaseous species.  
Information about the analyzers are presented in Table 3-2.  Pertinent information regarding the 
performance of the method is presented below: 


 Method Deviations:  Probe was located in one position and not traversed. 
 Method Options:  None 


TABLE 3-2 
MAQS CEMS INFORMATION 


      
Analyzer Type Manufacturer Model No. Serial No. Range 


      
O2  CAI 110P S05008 25% 


CO2  Horiba VIA-510 4326876001 10% 
TOC CAI 600 MHFID B08025 1000 ppm (as propane) 


      


3.1.4 Moisture Content 


Moisture content was measured from EPA Methods 4 through CARB methods 425 and CARB 
428.  Pertinent information regarding the performance of the methods are presented below: 


 Method Deviations:  EPA Method 4 was utilized as part of the isokinetic CARB 425 & 
428 tests. 


 Method Options:  N/A 
 Target Duration:  N/A 
 Target Sample Volume:  N/A 


3.1.5 Total Organic Carbon 


Concentrations of total organic carbon (TOC) were measured by flame ionization detector.  
Sample gas was transported wet through a heated sampling system maintained at least 350 
degrees Fahrenheit.  Pertinent information regarding the performance of the method is 
presented below: 


 Method Deviations:  None 
 Method Options:  Heated sampling system was maintained at 350 degrees Fahrenheit to 


prevent moisture from interfering with the FID. 


3.1.6 Precursor Organic Compounds & Benzene 


Emissions of precursor organic compounds (POC) and benzene were measured using EPA 
25C, TO-12, and TO-15 respectively. Sample was collected into a single canister and use for 
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both analyses. Pertinent information regarding the performance of the methods is presented 
below: 


 Method Deviations:  Modified to follow sampling requirements of TO-15 
 Specific TOCs include: Benzene 
 Target and/or Minimum Required Sample Duration:  60 minutes 
 Analytical Laboratory:  Atmospheric Analytical & Consulting, Inc. 


3.1.7 Hexavalent Chromium (Cr6+) 


Emissions of hexavalent chromium were measured using CARB Method 425. Pertinent 
information regarding the performance of the methods are presented below.   


 Method Deviations:  A prescreened CARB/BiCARB solution was used in lieu the NaOH 
reagent. This was to aid in minimizing background chromium and in maintaining a pH of 
8.0 to 10.0 during the sampling.  pH was measured and logged on a field recovery data 
sheet onsite.  The analytical lab measured, recorded, and reported the pH and 
temperature of the samples upon receiving them. 


 Method Options:  Impingers 1 and 2 will be recovered together. 
 Onsite Measured pH: Approximately 9 
 Lab Measured pH: Approximately 9 
 Lab Measured temperature: 2.1 degrees Celsius 
 Lab Analysis Dates: Cr6+: Nov. 5, 2018 & Total Cr: Nov. 13, 2018 
 Target and/or Minimum Required Sample Duration:  60 minutes 
 Minimum Required Sample Volume:  31.8 dscf 
 Analytical Laboratory:  Chester LabNet 


3.1.8 Polychlorinated Biphenyl Emissions 


Concentrations of polychlorinated biphenyls (PCBs) were measured using CARB Method 428. 
Pertinent information regarding the performance of the method is presented below.  Please see 
appendix B for preliminary calculations for sample volume, duration, and anticipated 
concentration. 


 Method Deviations – None 
 Target Sample Duration - 60 minutes 
 Minimum Required Sample Volume:  17.6 dscf (0.50 dscm) 
 Analytical Laboratory - Vista Analytical Laboratory, El Dorado Hills, CA 
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4.0 TEST RESULTS AND OVERVIEW 


4.1 DISCUSSION OF RESULTS 


The average results presented in Tables 1-1 through 1-4. The results of individual compliance 
test runs performed are presented in Tables 4-1 through 4-8.  


Additional information is included in the appendices. Appendix A presents the general and 
specific equations used for the emissions calculations and computer spreadsheets. Raw field 
data sheets and data acquisition printouts are included in Appendix B. Laboratory reports and 
chain of custody sheets for the samples are located in Appendix C. CEM and process data 
provided by the client is located in Appendix D. Appendix E presents the quality assurance 
information, including instrument calibration data. Additional correspondence and relevant 
regulatory information are located in Appendix F. 


Both qualitative and quantitative factors contribute to field measurement uncertainty and should 
be taken into consideration when interpreting the results contained within this report. Whenever 
possible, Montrose Air Quality Services, LLC, (Montrose) personnel reduce the impact of these 
uncertainty factors using approved and validated test methods. In addition, Montrose personnel 
perform routine instrument and equipment calibrations and ensure that the calibration 
standards, instruments, and equipment used during test events meet, at a minimum, test 
method specifications as well as the specifications of our Quality Manual and ASTM D 7036-04. 
The limitations of the various methods, instruments, equipment, and materials utilized during 
this test have been reasonably considered, but the ultimate impact of the cumulative uncertainty 
of this project is not fully identified within the results of this report. 


4.2 DEVIATIONS AND EXCEPTIONS 


There were a couple problems with the canister sampling.  No sample was collected during the 
first test run as the sample line and critical orifice had become plugged with moisture.  The 
sample canisters were relocated to the mobile lab, branched off the method 25a sample line.  
Based on the collected data, it is speculated that the canisters had a leak at this junction point 
as the canisters collected substantially less than the method 25a test.  Additionally, there were 
elevated results of methanol and methylene chloride in the canisters, which is suspected to 
have come from the ambient air inside the mobile lab as those reagents were being utilized as 
part of the CARB 428 recovery.  A retest of these methods is anticipated to occur in early 
January 2019.  As a direct result of this, the benzene results are significantly biased low and will 
also be retested in early January 2019. 
 
Run 2 of the CARB 428 tests had unexpectedly low velocity numbers, especially compared to 
the CARB 425 test and run 1.  So after Run 3 began, the problem was identified and corrected.  
There was a kink in the measurement line that was clear when the probe was out of stack for 
the leak checks but kinked while the probe was in stack.  This resulted in low velocity readings 
for run 2 and partially run 3.  As a results the overall sample volume was below anticipated 
volume but still exceeded the minimum sample volume required.  Both tests are included in the 
average using the velocity measurements from the concurrent CARB 425 tests were used in 
lieu of the CARB 428 velocities for the purposes of calculating emission rates. 
 
The laboratory analysis for the CARB 428 samples indicated that several of the analytes were 
‘outside laboratory acceptance criteria’. In this case, when the laboratory finds that the recovery 
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is outside of range, the signal to noise ratio must be at least 10:1, otherwise the procedure 
would need to be repeated according to CARB 428, Section 7.8.  The analysis proved that the 
signal to noise ratio was greater than 10:1 for each of these analytes and are therefore 
acceptable results. Refer to laboratory analysis provided in Appendix C.5 for detailed 
information.   
 
Run 2 of all test methods and Run 5 of CARB 425 and CARB 428 test methods were paused 
during the test run due to a jam in the shredder.  Once the jams were cleared operation and the 
testing resumed.  The various TOC and POC testing was completed just before the shredder 
had jammed during Run 5 and was not paused as it was not necessary. 


TABLE 4-1 
RESULTS SUMMARY HEXAVALENT CHROMIUM EMISSIONS 


SCHNITZER STEEL 
SHREDDER – CAR BODIES 


     
Run Number: 1-Cr 2-Cr 3-Cr Average 
      
Date: 10/29/18 10/29/18 10/30/18 -- 


Time: 2000-2109 
2235-2250,                            
2331-0024 0045-0157 -- 


      
Process Data:     


Material Feed Rate, tph     
Material Output, tph     
Ventilation Fan 1 Amps 516 521 520 519 
Ventilation Fan 2 Amps 541 546 545 544 
Mill Water Spray Flow Rate 28 28 30 29 
Pres Decay – Scrubber 1, inWG 29 29 29 29 
Pres Decay – Scrubber 2, inWG 24 23 24 24 


      
Flue Gas:     


O2, % volume dry 20.9  21.0  21.1  21.0 
CO2, % volume dry 0.04  0.03  0.03  0.03 
Moisture content, % volume 2.1 2.0  2.1 2.1 
Flue gas temperature F 66.7 64.7 65.3 65.5 
Volumetric flow rate, dscfm     


      
Hexavalent Chromium, Cr6+:     


ug/m3     
lb/hr 2.2E-05 1.4E-05 1.0E-05 1.5E-05 
lb/ton material proc’d     
     


Hexavalent Chromium, Cr6+(Blank-Corrected):    
ug/m3     
lb/hr 6.2E-06 <4.6E-06 <3.9E-06 <4.9E-06 
lb/ton material proc’d     
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TABLE 4-2 
RESULTS SUMMARY HEXAVALENT CHROMIUM EMISSIONS 


SCHNITZER STEEL 
SHREDDER – LIGHT IRON 


     
Run Number: 4-Cr 5-Cr 6-Cr Average 
      
Date: 10/30/18 10/30/18 10/31/18 -- 


Time: 2114-2224 2028-2146 
0020-0120,      
0153-0208 -- 


      
Process Data:     


Material Feed Rate, tph     
Material Output, tph     
Ventilation Fan 1 Amps 515 516 515 515 
Ventilation Fan 2 Amps 540 540 540 540 
Mill Water Spray Flow Rate 28 27 28 28 
Pres Decay – Scrubber 1, inWG 29 29 29 29 
Pres Decay – Scrubber 2, inWG 24 24 24 24 


      
Flue Gas:     


O2, % volume dry 21.1 20.7 21.0 20.9 
CO2, % volume dry 0.01 0.04 0.03 0.03 
Moisture content, % volume 2.4 2.3 2.4 2.4 
Flue gas temperature F 69.5 68.8 69.6 69.3 
Volumetric flow rate, dscfm     


      
Hexavalent Chromium, Cr6+:     


ug/m3     
lb/hr 1.1E-05 1.2E-05 1.1E-05 1.1E-05 
lb/ton material proc’d     
     


Hexavalent Chromium, Cr6+ (Blank-Corrected):    
ug/m3     
lb/hr <3.9E-06 <3.7E-06 <4.0E-06 <3.9E-06 
lb/ton material proc’d     
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TABLE 4-3 
RESULTS SUMMARY POC EMISSIONS 


SCHNITZER STEEL 
SHREDDER – CAR BODIES 


     
Run Number: 1-TOC 2-TOC 3-TOC Average 
      
Date: 10/29/18 10/29/18 10/30/18 -- 


Time: 2000-2109 
2235-2250,                            
2331-0024 0045-0157 -- 


      
Process Data:     


Material Feed Rate, tph     
Material Output, tph     
Ventilation Fan 1 Amps 516 521 520 519 
Ventilation Fan 2 Amps 541 546 545 544 
Mill Water Spray Flow Rate 28 28 30 29 
Pres Decay – Scrubber 1, inWG 29 29 29 29 
Pres Decay – Scrubber 2, inWG 24 23 24 24 


      
Flue Gas:     


O2, % volume dry 21.1 20.7 21.0 20.9 
CO2, % volume dry 0.01 0.04 0.03 0.03 
Moisture content, % volume 2.1 2.0 2.1 2.1 
Flue gas temperature F 69.5 68.8 69.6 69.3 
Volumetric flow rate, dscfm     


      
Benzene:     


lb/hr N/A 3.7E-02 4.8E-02 4.3E-02 
lb/ton material processed     
     


M25A - POC (TNMNEOC):     
lb/hr as CH4 N/A 212 154 183 
lb/ton material proc’d     
     


M25C - POC (TNMNEOC):     
lb/hr as CH4 N/A 5.40 7.67 6.53 
lb/ton material proc’d     
     


MTO12 - POC (TNMNEOC):     
lb/hr as CH4 N/A 4.22 6.77 5.50 
lb/ton material proc’d     
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TABLE 4-4 
RESULTS SUMMARY POC EMISSIONS 


SCHNITZER STEEL 
SHREDDER – LIGHT IRON 


     
Run Number: 4-TOC 5-TOC 6-TOC Average 
      
Date: 10/30/18 10/30/18 10/31/18 -- 
Time: 2114-2214 2253-2353 0020-0120 -- 
      
Process Data:     


Material Feed Rate, tph     
Material Output, tph     
Ventilation Fan 1 Amps 515 516 515 515 
Ventilation Fan 2 Amps 540 540 540 540 
Mill Water Spray Flow Rate 28 27 28 28 
Pres Decay – Scrubber 1, inWG 29 29 29 29 
Pres Decay – Scrubber 2, inWG 24 24 24 24 


      
Flue Gas:     


O2, % volume dry 21.1 20.7 21.0 20.9 
CO2, % volume dry 0.01 0.04 0.03 0.03 
Moisture content, % volume 2.4 2.3 2.4 2.4 
Flue gas temperature F 69.5 68.8 69.6 69.3 
Volumetric flow rate, dscfm     


      
Benzene:     


lb/hr 1.4E-02 5.1E-03 < 3.5E-03 < 7.5E-03 
lb/ton material proc’d     
     


M25A - POC (TNMNEOC):     
lb/hr as CH4 81 84 93 86 
lb/ton material proc’d     
     


M25C - POC (TNMNEOC):     
lb/hr as CH4 14.5 7.98 < 2.15 < 8.21 
lb/ton material proc’d     
     


MTO12 - POC (TNMNEOC):     
lb/hr as CH4 7.15 2.66 1.24 3.69 
lb/ton material proc’d     
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TABLE 4-5 
RESULTS SUMMARY PCB EMISSIONS 


SCHNITZER STEEL 
SHREDDER – CAR BODIES 


     
Run Number: 1-PCB 2-PCB 3-PCB Average 
      
Date: 10/29/18 10/29/18 10/30/18 -- 


Time: 2000-2108 2235-2250, 
2331-0023 0045-0158 -- 


      
Process Data:     


Material Feed Rate, tph     
Material Output, tph     
Ventilation Fan 1 Amps 516 521 520 519 
Ventilation Fan 2 Amps 541 546 545 544 
Mill Water Spray Flow Rate 28 28 30 29 
Pres Decay – Scrubber 1, inWG 29 29 29 29 
Pres Decay – Scrubber 2, inWG 24 23 24 24 


      
Flue Gas:     


O2, % volume dry 20.9 21.0 21.1 21.0 
CO2, % volume dry 0.04 0.03 0.03 0.03 
Moisture content, % volume 1.7 1.9 1.1 1.6 
Flue gas temperature F 66.0 62.8 62.7 63.8 
Volumetric flow rate, dscfm     


      
Chlorobiphenyls:     


lb/hr 2.98E-05 1.69E-05 1.10E-05 1.92E-05 
lb/ton material proc’d     
     


Dichlorobiphenyls:     
lb/hr 3.23E-04 2.05E-04 1.72E-04 2.33E-04 
lb/ton material proc’d     
     


Trichlorobiphenyls:     
lb/hr 6.18E-04 3.32E-04 2.31E-04 3.94E-04 
lb/ton material proc’d     
     


Tetrachlorobiphenyls:     
lb/hr 1.48E-04 8.04E-05 7.69E-05 1.02E-04 
lb/ton material proc’d     
     


Pentachlorobiphenyls:     
lb/hr 1.49E-05 9.39E-06 7.36E-06 1.05E-05 
lb/ton material proc’d     
     


Hexachlorobiphenyls:     
lb/hr 4.63E-06 1.98E-06 1.16E-06 2.59E-06 
lb/ton material proc’d     
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TABLE 4-6 
RESULTS SUMMARY PCB EMISSIONS 


SCHNITZER STEEL 
SHREDDER – CAR BODIES 


     
Run Number: 1-PCB 2-PCB 3-PCB Average 
      
Date: 10/29/18 10/29/18 10/30/18 -- 


Time: 2000-2108 2235-2250, 
2331-0023 0045-0158 -- 


      
Process Data:     


Material Feed Rate, tph     
Material Output, tph     
Ventilation Fan 1 Amps 516 521 520 519 
Ventilation Fan 2 Amps 541 546 545 544 
Mill Water Spray Flow Rate 28 28 30 29 
Pres Decay – Scrubber 1, inWG 29 29 29 29 
Pres Decay – Scrubber 2, inWG 24 23 24 24 


      
Flue Gas:     


O2, % volume dry 20.9 21.0 21.1 21.0 
CO2, % volume dry 0.04 0.03 0.03 0.03 
Moisture content, % volume 1.7 1.9 1.1 1.7 
Flue gas temperature F 66.0 62.8 62.7 63.8 
Volumetric flow rate, dscfm     


      
Heptachlorobiphenyls:     


lb/hr 3.02E-06 6.75E-07 1.74E-07 1.29E-06 
lb/ton material proc’d     
     


Octachlorobiphenyls:     
lb/hr 7.31E-07 7.61E-08 4.13E-08 2.83E-07 
lb/ton material proc’d     
     


Nonachlorobiphenyls:     
lb/hr < 1.76E-08 < 2.27E-08 < 1.26E-08 < 1.76E-08 
lb/ton material proc’d     
     


Decachlorobiphenyls:     
lb/hr < 1.69E-08 < 5.52E-09 < 6.37E-09 < 9.59E-09 
lb/ton material proc’d     
     


Total PCBs:     
lb/hr 1.14E-03 6.44E-04 5.00E-04 7.63E-04 
lb/ton material proc’d     
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TABLE 4-7 
RESULTS SUMMARY PCB EMISSIONS 


SCHNITZER STEEL 
SHREDDER – LIGHT IRON 


     
Run Number: 4-PCB 5-PCB 6-PCB Average 
      
Date: 10/30/18 10/30/18 10/31/18 -- 


Time: 2114-2224 2253-0002 0020-0117, 
0153-0208 -- 


      
Process Data:     


Material Feed Rate, tph     
Material Output, tph     
Ventilation Fan 1 Amps 515 516 515 515 
Ventilation Fan 2 Amps 540 540 540 540 
Mill Water Spray Flow Rate 28 27 28 28 
Pres Decay – Scrubber 1, inWG 29 29 29 29 
Pres Decay – Scrubber 2, inWG 24 24 24 24 


      
Flue Gas:     


O2, % volume dry 21.1 20.7 21.0 20.9 
CO2, % volume dry 0.01 0.04 0.03 0.03 
Moisture content, % volume 0.9 0.6 1.7 1.1 
Flue gas temperature F 68.1 67.2 67.2 ,67.5 
Volumetric flow rate, dscfm     


      
Chlorobiphenyls:     


lb/hr 1.32E-03 1.56E-03 2.23E-03 1.71E-03 
lb/ton material proc’d     
     


Dichlorobiphenyls:     
lb/hr 6.21E-03 8.42E-03 1.22E-02 8.96E-03 
lb/ton material proc’d     
     


Trichlorobiphenyls:     
lb/hr 4.86E-03 8.21E-03 1.13E-02 8.12E-03 
lb/ton material proc’d     
     


Tetrachlorobiphenyls:     
lb/hr 1.16E-03 2.08E-03 2.27E-03 1.84E-03 
lb/ton material proc’d     
     


Pentachlorobiphenyls:     
lb/hr 3.50E-04 2.95E-04 1.67E-04 2.71E-04 
lb/ton material proc’d     
     


Hexachlorobiphenyls:     
lb/hr 1.30E-04 9.20E-05 3.10E-05 8.45E-05 
lb/ton material proc’d     
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TABLE 4-8 
RESULTS SUMMARY PCB EMISSIONS 


SCHNITZER STEEL 
SHREDDER – LIGHT IRON 


     
Run Number: 4-PCB 5-PCB 6-PCB Average 
      
Date: 10/30/18 10/30/18 10/31/18 -- 


Time: 2114-2224 2253-0002 0020-0117, 
0153-0208 -- 


      
Process Data:     


Material Feed Rate, tph     
Material Output, tph     
Ventilation Fan 1 Amps 515 516 515 515 
Ventilation Fan 2 Amps 540 540 540 540 
Mill Water Spray Flow Rate 28 27 28 28 
Pres Decay – Scrubber 1, inWG 29 29 29 29 
Pres Decay – Scrubber 2, inWG 24 24 24 24 


      
Flue Gas:     


O2, % volume dry 21.1 20.7 21.0 20.9 
CO2, % volume dry 0.01 0.04 0.03 0.03 
Moisture content, % volume 0.9 0.6 1.7 1.1 
Flue gas temperature F 68.1 67.2 67.2 ,67.5 
Volumetric flow rate, dscfm     


      
Heptachlorobiphenyls:     


lb/hr 1.54E-05 1.59E-05 5.85E-06 1.24E-05 
lb/ton material proc’d     
     


Octachlorobiphenyls:     
lb/hr 1.63E-06 4.02E-06 1.98E-06 2.54E-06 
lb/ton material proc’d     
     


Nonachlorobiphenyls:     
lb/hr 3.12E-07 1.17E-06 4.85E-07 6.54E-07 
lb/ton material proc’d     
     


Decachlorobiphenyls:     
lb/hr 3.89E-08 1.31E-07 5.03E-08 7.33E-08 
lb/ton material proc’d     
     


Total PCBs:     
lb/hr 1.41E-02 2.07E-02 2.82E-02 2.10E-02 
lb/ton material proc’d     
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Hexavalent Chromium Spreadsheets 
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1-Cr


SOURCE TEST DATA SUMMARY
    


 
Client....................................... Schnitzer Steel * Test Number............................ 1-Cr
Unit / Location......................... Steel Shredder * Date......................................... 10/29/18
Test Method............................. CARB 425 * Start / Stop Time...................... 2000-2109


Meter Box Number.................. CB-22 * Barometric Press (in Hg)......... 30.12
Meter Calibration (Yd)............ 0.9890 * Meter Volume (acf)................. 34.613
Stack Area (square feet).......... * Liquid Volume (ml)................. 24.2
Reference Temperature (°F).... 70 * Meter Temperature (°F)........... 62.1
Sample Time (Minutes)........... 60 * Meter Pressure (iwg)............... 1.161
Pitot Coefficient ...................... 0.8400 * Velocity Head (iwg)................ 1.7016
Nozzle Diameter (in)............... 0.160 * Static Pressure (iwg)................ -0.71
Process Feed, tph..................... * Stack Temperature (°F)........... 66.7
Fuel "HHV" (Btu/scf)………… N/A * Stack O2 (%)............................ 20.9
Fuel "F" Factor (dscf/MMBtu) N/A * Stack CO2 (%)......................... 0.0
     


a Standard Sample Volume (dscf)........................................................................................... 35.08
b Water Vapor Volume (scf)................................................................................................... 1.145


Measured moisture fraction, nondimensional....................................................................... 0.032
Theoretical maximum moisture fraction, nondimensional................................................... 0.021


c Calculated Moisture Fraction (nondimensional).................................................................. 0.021
d1 Stack Gas Molecular Weight (dry)....................................................................................... 28.841
d2 Stack Gas Molecular Weight (wet)...................................................................................... 28.614
e Absolute Stack Pressure (in Hg).......................................................................................... 30.068
f Stack Gas Velocity (ft/sec)...................................................................................................
g Stack Flow Rate (acfm)........................................................................................................
h1 Stack Flow Rate (dscfm)......................................................................................................
h2 Stack Flow Rate (wscfm).....................................................................................................
i Isokinetic Ratio (%)............................................................................................................. 96.4
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2-Cr


SOURCE TEST DATA SUMMARY
    


 
Client....................................... Schnitzer Steel * Test Number............................ 2-Cr
Unit / Location......................... Steel Shredder * Date......................................... 10/29/18


Test Method............................. CARB 425 * Start / Stop Time...................... 2235-2250,                            
2331-0024


Meter Box Number.................. CB-22 * Barometric Press (in Hg)......... 30.12
Meter Calibration (Yd)............ 0.9890 * Meter Volume (acf)................. 35.276
Stack Area (square feet).......... * Liquid Volume (ml)................. 19.1
Reference Temperature (°F).... 70 * Meter Temperature (°F)........... 61.3
Sample Time (Minutes)........... 60 * Meter Pressure (iwg)............... 1.178
Pitot Coefficient ...................... 0.8400 * Velocity Head (iwg)................ 1.7261
Nozzle Diameter (in)............... 0.160 * Static Pressure (iwg)................ -0.67
Process Feed, tph..................... * Stack Temperature (°F)........... 64.7
Fuel "HHV" (Btu/scf)………… N/A * Stack O2 (%)............................ 21.0
Fuel "F" Factor (dscf/MMBtu) N/A * Stack CO2 (%)......................... 0.0
     


a Standard Sample Volume (dscf)........................................................................................... 35.81
b Water Vapor Volume (scf)................................................................................................... 0.904


Measured moisture fraction, nondimensional....................................................................... 0.025
Theoretical maximum moisture fraction, nondimensional................................................... 0.020


c Calculated Moisture Fraction (nondimensional).................................................................. 0.020
d1 Stack Gas Molecular Weight (dry)....................................................................................... 28.845
d2 Stack Gas Molecular Weight (wet)...................................................................................... 28.628
e Absolute Stack Pressure (Hg).............................................................................................. 30.071
f Stack Gas Velocity (ft/sec)...................................................................................................
g Stack Flow Rate (acfm)........................................................................................................
h1 Stack Flow Rate (dscfm)......................................................................................................
h2 Stack Flow Rate (wscfm).....................................................................................................
i Isokinetic Ratio (%)............................................................................................................. 97.4
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3-Cr


SOURCE TEST DATA SUMMARY
    


 
Client....................................... Schnitzer Steel * Test Number............................ 3-Cr
Unit / Location......................... Steel Shredder * Date......................................... 10/30/18
Test Method............................. CARB 425 * Start / Stop Time...................... 0045-0157


Meter Box Number.................. CB-22 * Barometric Press (in Hg)......... 30.12
Meter Calibration (Yd)............ 0.9890 * Meter Volume (acf)................. 35.639
Stack Area (square feet).......... * Liquid Volume (ml)................. 19.4
Reference Temperature (°F).... 70 * Meter Temperature (°F)........... 64.4
Sample Time (Minutes)........... 60 * Meter Pressure (iwg)............... 1.173
Pitot Coefficient ...................... 0.8400 * Velocity Head (iwg)................ 1.7187
Nozzle Diameter (in)............... 0.160 * Static Pressure (iwg)................ -0.66
Process Feed, tph..................... * Stack Temperature (°F)........... 65.3
Fuel "HHV" (Btu/scf)………… N/A * Stack O2 (%)............................ 21.1
Fuel "F" Factor (dscf/MMBtu) N/A * Stack CO2 (%)......................... 0.0
     


a Standard Sample Volume (dscf)........................................................................................... 35.96
b Water Vapor Volume (scf)................................................................................................... 0.918


Measured moisture fraction, nondimensional....................................................................... 0.025
Theoretical maximum moisture fraction, nondimensional................................................... 0.021


c Calculated Moisture Fraction (nondimensional).................................................................. 0.021
d1 Stack Gas Molecular Weight (dry)....................................................................................... 28.847
d2 Stack Gas Molecular Weight (wet)...................................................................................... 28.619
e Absolute Stack Pressure (Hg).............................................................................................. 30.071
f Stack Gas Velocity (ft/sec)...................................................................................................
g Stack Flow Rate (acfm)........................................................................................................
h1 Stack Flow Rate (dscfm)......................................................................................................
h2 Stack Flow Rate (wscfm).....................................................................................................
i Isokinetic Ratio (%)............................................................................................................. 98.2


  


005AS-452603-RT-310 29 of 231


PUBLIC COPY







Cr Spreadsheets


Lab Inputs


REFERENCE TEMP (F): 70 TEST METHOD: CARB 425
DETECTION LIMIT: 0.02 ug/L for Total Cr ANALYTICAL IC/PCR for Cr(VI); 


4.0 ug/L for Cr (VI) METHOD: IC/PMS for Total Cr
LABORATORY: Curtis & Tompkins


Fractions Results
Test ug/ Blank, ug/ O2, CO2, H2O, Vmstd, Qsd, ug/m3 lb/hr lb/ton
No. sample ug train %  % % dscf dscfm


HEXAVALENT CHROMIUM 


1-Cr-probe/impingers 20.89 0.04 2.10 7.94E-06
1-Cr-impingers 20.89 0.04 2.10 1.39E-05


2.18E-05
2-Cr-probe/impingers 21.03 0.03 2.00 7.24E-06
2-Cr-impingers 21.03 0.03 2.00 6.62E-06


1.39E-05
3-Cr-probe/impingers 21.07 0.03 2.10 4.87E-06
3-Cr-impingers 21.07 0.03 2.10 5.59E-06


1.05E-05
FB-Cr-probe/impingers ND< 21.00 0.03 2.07 ND< 1.17E-05 ND<
FB-Cr-impingers 21.00 0.03 2.07 3.62E-06
Method Blank ND< 1.54E-05


AVERAGE (Total):  1.54E-05


Per CARB 425 Non-detects are not included in the calculations
CALCULATIONS:
ug/m^3 = ug/train * 35.31/Vmstd
lb/hr = ug/train * lb/454*10^6 ug * Qsd/Vmstd * 60 min/hr


TOTAL AND HEXAVALENT CHROMIUM
EMISSIONS SUMMARY


Schnitzer Steel
Steel Shredder
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Cr Spreadsheets


Results Sum m ary


Test No.: FB-Cr
Date: -- 10/29/18


Time: --


Flow Rate, dscfm --
Sample Volume, dscf 35.62 --
Temperature, ºF 65.5 --
O2, % volume dry 21.0 --
CO2, % volume dry 0.03 --
Moisture Content, % 2.1 --


Hexavalent Chromium, Cr6+


         ug/m3


         lb/hr 2.2E-05 1.4E-05 1.0E-05 1.5E-05 1.5E-05
         lb/ton


Note:  Results have not been blank corrected.
<  Species not detected at or below the detection limit.


2.1


35.81


2.1
0.04


21.1
0.03


35.96


Average


21.0
0.03


3-Cr


2.0


65.3
35.08


2-Cr


2000-2109


10/29/18
1-Cr


10/30/18


0045-0157


20.9


2250,                            
2331-0024


TOTAL AND HEXAVALENT CHROMIUM
EMISSIONS SUMMARY


Schnitzer Steel
Steel Shredder


64.766.7


10/29/18
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Cr Spreadsheets


Lab Inputs


REFERENCE TEMP (F): 70 TEST METHOD: CARB 425
DETECTION LIMIT: 0.02 ug/L for Total Cr ANALYTICAL IC/PCR for Cr(VI); 


4.0 ug/L for Cr (VI) METHOD: IC/PMS for Total Cr:
LABORATORY: Curtis & Tompkins


Results
Test L/ Blank, ug/ O2, CO2, H2O, Vmstd, Qsd, ug/m3 lb/hr lb/ton
No. sample ug train %  % % dscf dscfm


HEXAVALENT CHROMIUM 


1-Cr-probe/impingers 20.89 0.04 3.16
1-Cr-impingers 20.89 0.04 3.16


6.23E-06
2-Cr-probe/impingers 21.03 0.03 2.46
2-Cr-impingers 21.03 0.03 2.46


< < 4.60E-06 <
3-Cr-probe/impingers 21.07 0.03 2.49
3-Cr-impingers 21.07 0.03 2.49


< < 3.91E-06 <
FB-Cr-probe/impingers 21.00 0.03 2.70
FB-Cr-impingers 21.00 0.03 2.70
Method Blank ND< 1.53E-05


AVERAGE (Total):< < 4.92E-06 <


Per CARB 425 Non-detects are not included in the calculations
CALCULATIONS:
ug/m^3 = ug/train * 35.31/Vmstd
lb/hr = ug/train * lb/454*10^6 ug * Qsd/Vmstd * 60 min/hr


L


TOTAL AND HEXAVALENT CHROMIUM (BLANK CORRECTED)
EMISSIONS SUMMARY


Schnitzer Steel
Steel Shredder


ug/
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Cr Spreadsheets


Results Sum m ary


Test No.:
Date: --


Time: --


Flow Rate, dscfm
Sample Volume, dscf 35.62
Temperature, ºF 65.5
O2, % volume dry 21.0
CO2, % volume dry 0.03
Moisture Content, % 2.7


Hexavalent Chromium, Cr6+


         ug/m3


         lb/hr 6.2E-06 < 4.6E-06 < 3.9E-06 < 4.9E-06
         lb/ton


Note:  Results have been blank corrected.
<  Species not detected at or below the detection limit.


10/29/18 10/30/18


0045-0157


20.9


2250,                            
2331-0024


TOTAL AND HEXAVALENT CHROMIUM (BLANK CORRECTED)
EMISSIONS SUMMARY


Schnitzer Steel
Steel Shredder


64.7


3-Cr


2.5


65.3
35.08


2-Cr


2000-2109


10/29/18
1-Cr


21.1
0.03


35.96


Average


2.5


35.81


3.2
0.04


21.0
0.03


66.7
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4-Cr


SOURCE TEST DATA SUMMARY
    


 
Client....................................... Schnitzer Steel * Test Number............................ 4-Cr
Unit / Location......................... Steel Shredder * Date......................................... 10/30/18
Test Method............................. CARB 425 * Start / Stop Time...................... 2114-2224


Meter Box Number.................. CB-22 * Barometric Press (in Hg)......... 30.09
Meter Calibration (Yd)............ 0.9890 * Meter Volume (acf)................. 35.935
Stack Area (square feet).......... * Liquid Volume (ml)................. 23.0
Reference Temperature (°F).... 70 * Meter Temperature (°F)........... 62.6
Sample Time (Minutes)........... 60 * Meter Pressure (iwg)............... 1.193
Pitot Coefficient ...................... 0.8400 * Velocity Head (iwg)................ 1.6923
Nozzle Diameter (in)............... 0.160 * Static Pressure (iwg)................ -0.61
Process Feed, tph..................... * Stack Temperature (°F)........... 69.5
Fuel "HHV" (Btu/scf)………… N/A * Stack O2 (%)............................ 21.1
Fuel "F" Factor (dscf/MMBtu) N/A * Stack CO2 (%)......................... 0.0
     


a Standard Sample Volume (dscf)........................................................................................... 36.36
b Water Vapor Volume (scf)................................................................................................... 1.089


Moisture Fraction (nondimensional).................................................................................... 0.0291
Theoretical maximum moisture fraction, nondimensional................................................... 0.0240


c Calculated Moisture Fraction (nondimensional).................................................................. 0.0240
d1 Stack Gas Molecular Weight (dry)....................................................................................... 28.844
d2 Stack Gas Molecular Weight (wet)...................................................................................... 28.584
e Absolute Stack Pressure (in Hg).......................................................................................... 30.045
f Stack Gas Velocity (ft/sec)...................................................................................................
g Stack Flow Rate (acfm)........................................................................................................
h1 Stack Flow Rate (dscfm)......................................................................................................
h2 Stack Flow Rate (wscfm).....................................................................................................
i Isokinetic Ratio (%)............................................................................................................. 100.7
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5-Cr


SOURCE TEST DATA SUMMARY
    


 
Client....................................... Schnitzer Steel * Test Number............................ 5-Cr
Unit / Location......................... Steel Shredder * Date......................................... 10/30/18
Test Method............................. CARB 425 * Start / Stop Time...................... 2028-2146


Meter Box Number.................. CB-22 * Barometric Press (in Hg)......... 30.09
Meter Calibration (Yd)............ 0.9890 * Meter Volume (acf)................. 35.503
Stack Area (square feet).......... * Liquid Volume (ml)................. 18.1
Reference Temperature (°F).... 70 * Meter Temperature (°F)........... 67.1
Sample Time (Minutes)........... 60 * Meter Pressure (iwg)............... 1.161
Pitot Coefficient ...................... 0.8400 * Velocity Head (iwg)................ 1.6440
Nozzle Diameter (in)............... 0.160 * Static Pressure (iwg)................ -0.61
Process Feed, tph..................... * Stack Temperature (°F)........... 68.8
Fuel "HHV" (Btu/scf)………… N/A * Stack O2 (%)............................ 20.7
Fuel "F" Factor (dscf/MMBtu) N/A * Stack CO2 (%)......................... 0.0
     


a Standard Sample Volume (dscf)........................................................................................... 35.61
b Water Vapor Volume (scf)................................................................................................... 0.857


Moisture Fraction (nondimensional).................................................................................... 0.0235
Theoretical maximum moisture fraction, nondimensional................................................... 0.0230


c Calculated Moisture Fraction (nondimensional).................................................................. 0.0230
d1 Stack Gas Molecular Weight (dry)....................................................................................... 28.836
d2 Stack Gas Molecular Weight (wet)...................................................................................... 28.586
e Absolute Stack Pressure (Hg).............................................................................................. 30.045
f Stack Gas Velocity (ft/sec)...................................................................................................
g Stack Flow Rate (acfm)........................................................................................................
h1 Stack Flow Rate (dscfm)......................................................................................................
h2 Stack Flow Rate (wscfm).....................................................................................................
i Isokinetic Ratio (%)............................................................................................................. 99.9
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6-Cr


SOURCE TEST DATA SUMMARY
    


 
Client....................................... Schnitzer Steel * Test Number............................ 6-Cr
Unit / Location......................... Steel Shredder * Date......................................... 10/31/18


Test Method............................. CARB 425 * Start / Stop Time...................... 0020-0120,      
0153-0208


Meter Box Number.................. CB-22 * Barometric Press (in Hg)......... 30.09
Meter Calibration (Yd)............ 0.9890 * Meter Volume (acf)................. 36.499
Stack Area (square feet).......... * Liquid Volume (ml)................. 21.6
Reference Temperature (°F).... 70 * Meter Temperature (°F)........... 66.6
Sample Time (Minutes)........... 60 * Meter Pressure (iwg)............... 1.172
Pitot Coefficient ...................... 0.8400 * Velocity Head (iwg)................ 1.6614
Nozzle Diameter (in)............... 0.160 * Static Pressure (iwg)................ -0.61
Process Feed, tph..................... * Stack Temperature (°F)........... 69.6
Fuel "HHV" (Btu/scf)………… N/A * Stack O2 (%)............................ 21.0
Fuel "F" Factor (dscf/MMBtu) N/A * Stack CO2 (%)......................... 0.0
     


a Standard Sample Volume (dscf)........................................................................................... 36.65
b Water Vapor Volume (scf)................................................................................................... 1.022


Moisture Fraction (nondimensional).................................................................................... 0.0271
Theoretical maximum moisture fraction, nondimensional................................................... 0.0240


c Calculated Moisture Fraction (nondimensional).................................................................. 0.0240
d1 Stack Gas Molecular Weight (dry)....................................................................................... 28.845
d2 Stack Gas Molecular Weight (wet)...................................................................................... 28.584
e Absolute Stack Pressure (Hg).............................................................................................. 30.045
f Stack Gas Velocity (ft/sec)...................................................................................................
g Stack Flow Rate (acfm)........................................................................................................
h1 Stack Flow Rate (dscfm)......................................................................................................
h2 Stack Flow Rate (wscfm).....................................................................................................
i Isokinetic Ratio (%)............................................................................................................. 102.4
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Cr Spreadsheets


Lab Inputs


REFERENCE TEMP (F): 70 TEST METHOD: CARB 425
DETECTION LIMIT: 0.02 ug/L for Total Cr ANALYTICAL IC/PCR for Cr(VI); 


4.0 ug/L for Cr (VI) METHOD: IC/PMS for Total Cr
LABORATORY: Curtis & Tompkins


Fractions Results
Test ug/ Blank, ug/ O2, CO2, H2O, Vmstd, Qsd, ug/m3 lb/hr lb/ton
No. sample ug train %  % % dscf dscfm


HEXAVALENT CHROMIUM 


1-Cr-probe/impingers 21.06 0.01 2.40 5.15E-06
1-Cr-impingers 21.06 0.01 2.40 6.15E-06


1.13E-05
2-Cr-probe/impingers 20.72 0.04 2.30 5.29E-06
2-Cr-impingers 20.72 0.04 2.30 7.06E-06


1.24E-05
3-Cr-probe/impingers 21.01 0.03 2.40 5.75E-06
3-Cr-impingers 21.01 0.03 2.40 4.77E-06


1.05E-05
FB-Cr-probe/impingers ND< 20.93 0.03 2.37 ND< 1.13E-05 ND<
FB-Cr-impingers 20.93 0.03 2.37 3.49E-06
Method Blank ND< 1.48E-05


AVERAGE (Total):  1.14E-05


Per CARB 425 Non-detects are not included in the calculations
CALCULATIONS:
ug/m^3 = ug/train * 35.31/Vmstd
lb/hr = ug/train * lb/454*10^6 ug * Qsd/Vmstd * 60 min/hr


TOTAL AND HEXAVALENT CHROMIUM
EMISSIONS SUMMARY


Schnitzer Steel
Steel Shredder
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Cr Spreadsheets


Results Sum m ary


Test No.: FB-Cr
Date: -- 10/29/18


Time: --


Flow Rate, dscfm --
Sample Volume, dscf 36.20 --
Temperature, ºF 69.3 --
O2, % volume dry 20.9 --
CO2, % volume dry 0.03 --
Moisture Content, % 2.4 --


Hexavalent Chromium, Cr6+


         ug/m3


         lb/hr 1.1E-05 1.2E-05 1.1E-05 1.1E-05 1.5E-05
         lb/ton


Note:  Results have not been blank corrected.
<  Species not detected at or below the detection limit.


2.4


35.61


2.4
0.01


21.0
0.04


36.65


Average


20.7
0.03


6-Cr


2.3


69.6
36.36


5-Cr


2114-2224


10/30/18
4-Cr


10/31/18


0120,      015


21.1


2028-2146


TOTAL AND HEXAVALENT CHROMIUM
EMISSIONS SUMMARY


Schnitzer Steel
Steel Shredder


68.869.5


10/30/18
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Cr Spreadsheets


Lab Inputs


REFERENCE TEMP (F): 70 TEST METHOD: CARB 425
DETECTION LIMIT: 0.02 ug/L for Total Cr ANALYTICAL IC/PCR for Cr(VI); 


4.0 ug/L for Cr (VI) METHOD: IC/PMS for Total Cr
LABORATORY: Curtis & Tompkins


Results
Test L/ Blank, ug/ O2, CO2, H2O, Vmstd, Qsd, ug/m3 lb/hr lb/ton
No. sample ug train %  % % dscf dscfm


HEXAVALENT CHROMIUM 


1-Cr-probe/impingers 21.06 0.01 2.91
1-Cr-impingers 21.06 0.01 2.91


< 3.85E-06 <
2-Cr-probe/impingers 20.72 0.04 2.35
2-Cr-impingers 20.72 0.04 2.35


< 3.75E-06 <
3-Cr-probe/impingers 21.01 0.03 2.71
3-Cr-impingers 21.01 0.03 2.71


< 4.01E-06 <
FB-Cr-probe/impingers 20.93 0.03 2.66
FB-Cr-impingers 20.93 0.03 2.66
Method Blank 1.48E-05


AVERAGE (Total): < < 3.87E-06 <


Per CARB 425 Non-detects are not included in the calculations
CALCULATIONS:
ug/m^3 = ug/train * 35.31/Vmstd
lb/hr = ug/train * lb/454*10^6 ug * Qsd/Vmstd * 60 min/hr


L
ug/


TOTAL AND HEXAVALENT CHROMIUM (BLANK CORRECTED)
EMISSIONS SUMMARY


Schnitzer Steel
Steel Shredder
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Cr Spreadsheets


Results Sum m ary


Test No.:
Date: --


Time: --


Flow Rate, dscfm
Sample Volume, dscf 36.20
Temperature, ºF 69.3
O2, % volume dry 20.9
CO2, % volume dry 0.03
Moisture Content, % 2.7


Hexavalent Chromium, Cr6+


         ug/m3


         lb/hr < 3.9E-06 < 3.7E-06 < 4.0E-06 < 3.9E-06
         lb/ton


Note:  Results have been blank corrected.
<  Species not detected at or below the detection limit.


2028-2146


OTAL AND HEXAVALENT CHROMIUM (BLANK CORRECTED
EMISSIONS SUMMARY


Schnitzer Steel
Steel Shredder


68.8
36.36


5-Cr


2114-2224


10/30/18
4-Cr


10/31/18


0120,      015


20.7
0.03


6-Cr


2.3


21.1
69.6


0.01
21.0


0.04


36.65


Average


69.5


10/30/18


2.7


35.61


2.9
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Schnitzer Steel 
2018 Source Test Report 


 


 


Appendix A.2 
Benzene Spreadsheets 
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Benzene - Car Bodies Only


SOURCE TEST DATA SUMMARY
  
Client............................................................................................................................................................... Schnitzer Steel
Unit / Location.................................................................................................................................................. Shredder
Stack area, square feet....................................................................................................................................
Reference temperature, °F.............................................................................................................................. 70
   
Test number..................................................... 1-TO15 2-TO15 3-TO15 Average
Date................................................................. 10/29/18 10/29/18 10/30/18 --
Start / Stop time............................................... 2000-2100 2235-2251,2331-0014 0045-0145 --
   
Feed Rate, tons/hour........................................


SAMPLE TRAIN DATA
Meter box number/ID........................................ CB-22 CB-22 CB-22 --
Sample time, minutes....................................... 60.0 60.0 60.0 60.0
Pitot coefficient ................................................ 0.84 0.84 0.84 0.84
Meter calibration, Yd........................................ 0.989 0.989 0.989 0.989
Barometric pressure, in Hg............................... 30.12 30.12 30.12 30.12
Meter box volume, acf...................................... 34.613 35.276 35.639 35.176
Impinger liquid volume, ml................................ 24.2 19.1 19.4 20.9
Meter temperature, °F...................................... 62.1 61.3 64.4 62.6
Meter pressure, (Delta H) iwg........................... 1.16 1.18 1.17 1.17
Velocity head, (Delta P) iwg............................. 1.702 1.726 1.719 1.715
Static pressure, iwg.......................................... -0.71 -0.67 -0.66 -0.68
Stack temperature, °F...................................... 66.7 64.7 65.3 65.5
     
ANALYZER DATA
O2, % volume dry.............................................. 20.9 21.0 21.1 21.0
CO2, % volume dry............................................ 0.04 0.03 0.03 0.03
     
VOLUMETRIC FLOW RATE
Standard sample volume, dscf......................... 35.082 35.810 35.964 35.619
Water vapor volume, scf................................... 1.145 0.904 0.918 0.9892
Measured moisture fraction, nondimensional... 0.032 0.025 0.025 0.027
Theoretical maximum moisture fraction, nondim 0.021 0.020 0.021 0.021
Calculated Moisture Fraction (nondimensional) 0.021 0.020 0.021 0.021
Moisture fraction %........................................... 2.1% 2.0% 2.1% 2.1%
Stack gas molecular weight, dry....................... 28.841 28.845 28.847 28.845
Stack gas molecular weight, wet...................... 28.614 28.628 28.619 28.620
Absolute stack pressure, in Hg......................... 30.068 30.071 30.071 30.070
Stack gas velocity, ft/sec..................................
Stack flow rate, acfm........................................
Stack flow rate, wscfm......................................
Stack flow rate, dscfm - from CR runs..............
     
Emissions Results
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Benzene - Car Bodies Only


SOURCE TEST DATA SUMMARY
  
Client............................................................................................................................................................... Schnitzer Steel
Unit / Location.................................................................................................................................................. Shredder
Stack area, square feet....................................................................................................................................
Reference temperature, °F.............................................................................................................................. 70
   
Test number..................................................... 1-TO15 2-TO15 3-TO15 Average
Date................................................................. 10/29/18 10/29/18 10/30/18 --
Start / Stop time............................................... 2000-2100 2235-2251,2331-0014 0045-0145 --
   
Benzene                    
     ppm…………………………………………
     lb/hr………………………………………… N/A 0.037 0.048 0.043
     lb/ton…………………………………………
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Benzene - Light Iron


SOURCE TEST DATA SUMMARY
  
Client............................................................................................................................................................... Schnitzer Steel
Unit / Location.................................................................................................................................................. Shredder
Stack area, square feet....................................................................................................................................
Reference temperature, °F.............................................................................................................................. 70
   
Test number..................................................... 4-TO15 5-TO15 6-TO15 Average
Date................................................................. 10/30/18 10/30/18 10/31/18 --
Start / Stop time............................................... 2114-2214 2253-2353 0020-0120 --
   
Feed Rate, tons/hour........................................


SAMPLE TRAIN DATA
Meter box number/ID........................................ CB-22 CB-22 CB-22 --
Sample time, minutes....................................... 60.0 60.0 60.0 60.0
Pitot coefficient ................................................ 0.84 0.84 0.84 0.84
Meter calibration, Yd........................................ 0.989 0.989 0.989 0.989
Barometric pressure, in Hg............................... 30.09 30.09 30.09 30.09
Meter box volume, acf...................................... 35.935 35.503 36.499 35.979
Impinger liquid volume, ml................................ 23.0 18.1 21.6 20.9
Meter temperature, °F...................................... 62.6 67.1 66.6 65.4
Meter pressure, (Delta H) iwg........................... 1.19 1.16 1.17 1.18
Velocity head, (Delta P) iwg............................. 1.692 1.644 1.661 1.666
Static pressure, iwg.......................................... -0.61 -0.61 -0.61 -0.61
Stack temperature, °F...................................... 69.5 68.8 69.6 69.3
     
ANALYZER DATA
O2, % volume dry.............................................. 21.1 20.7 21.0 20.9
CO2, % volume dry............................................ 0.01 0.04 0.03 0.03
     
VOLUMETRIC FLOW RATE
Standard sample volume, dscf......................... 36.357 35.607 36.645 36.203
Water vapor volume, scf................................... 1.089 0.857 1.022 0.9892
Measured moisture fraction, nondimensional... 0.029 0.023 0.027 0.027
Theoretical maximum moisture fraction, nondim 0.024 0.023 0.024 0.024
Calculated Moisture Fraction (nondimensional) 0.024 0.023 0.024 0.024
Moisture fraction %........................................... 2.4% 2.3% 2.4% 2.4%
Stack gas molecular weight, dry....................... 28.844 28.836 28.845 28.841
Stack gas molecular weight, wet...................... 28.584 28.586 28.584 28.585
Absolute stack pressure, in Hg......................... 30.045 30.045 30.045 30.045
Stack gas velocity, ft/sec..................................
Stack flow rate, acfm........................................
Stack flow rate, wscfm......................................
Stack flow rate, dscfm - from CR runs..............
     
Emissions Results
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Benzene - Light Iron


SOURCE TEST DATA SUMMARY
  
Client............................................................................................................................................................... Schnitzer Steel
Unit / Location.................................................................................................................................................. Shredder
Stack area, square feet....................................................................................................................................
Reference temperature, °F.............................................................................................................................. 70
   
Test number..................................................... 4-TO15 5-TO15 6-TO15 Average
Date................................................................. 10/30/18 10/30/18 10/31/18 --
Start / Stop time............................................... 2114-2214 2253-2353 0020-0120 --
   
Benzene                    
     ppm…………………………………………
     lb/hr………………………………………… 1.4E-02 5.1E-03 < 3.5E-03 < 7.5E-03
     lb/ton…………………………………………
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VOC Spreadsheet - Car Bodies


SOURCE TEST DATA SUMMARY
  
Client................................................................................................................................................................................. Schnitzer Steel
Unit / Location.................................................................................................................................................................... Shredder
Stack area, square feet.....................................................................................................................................................
Reference temperature, °F................................................................................................................................................ 70
   
Test number............................................................. 1-TO15 2-TO15 3-TO15 Average
Date......................................................................... 10/29/18 10/29/18 10/30/18 --
Start / Stop time....................................................... 2000-2100 2235-2251,2331-0014 0045-0145 --
   
Feed Rate, tons/hour...............................................


SAMPLE TRAIN DATA
Meter box number/ID............................................... CB-22 CB-22 CB-22 --
Nozzle diameter, inches........................................... 0.160 0.160 0.160 0.160
Sample time, minutes.............................................. 60.0 60.0 60.0 60.0
Pitot coefficient ....................................................... 0.84 0.84 0.84 0.84
Meter calibration, Yd................................................ 0.989 0.989 0.989 0.989
Barometric pressure, in Hg...................................... 30.12 30.12 30.12 30.12
Meter box volume, acf............................................. 34.613 35.276 35.639 35.176
Impinger liquid volume, ml....................................... 24.2 19.1 19.4 20.9
Meter temperature, °F.............................................. 62.1 61.3 64.4 62.6
Meter pressure, (Delta H) iwg.................................. 1.16 1.18 1.17 1.17
Velocity head, (Delta P) iwg..................................... 1.702 1.726 1.719 1.715
Static pressure, iwg................................................. -0.71 -0.67 -0.66 -0.68
Stack temperature, °F.............................................. 66.7 64.7 65.3 65.5
     
ANALYZER DATA
O2, % volume dry...................................................... 20.9 21.0 21.1 21.0
CO2, % volume dry................................................... 0.04 0.03 0.03 0.03
THC, ppmv wet as Propane…………………………
SUMMA CANISTER DATA
M25C:TNMOC, ppmvd as C…………………………
TO-12M: TNMNEOC, ppmvd as C……………………
Methane, ppmvd as C…………………………………
Ethane, ppmvd…………………………………………
     
VOLUMETRIC FLOW RATE
Standard sample volume, dscf................................ 35.082 35.810 35.964 35.619
Water vapor volume, scf.......................................... 1.145 0.904 0.918 0.9892
Measured moisture fraction, nondimensional.......... 0.032 0.025 0.025 0.027
Theoretical maximum moisture fraction, nondimens 0.021 0.020 0.021 0.021
Calculated Moisture Fraction (nondimensional)...... 0.021 0.020 0.021 0.021
Moisture fraction %.................................................. 2.1% 2.0% 2.1% 2.1%
Stack gas molecular weight, dry.............................. 28.841 28.845 28.847 28.845
Stack gas molecular weight, wet............................. 28.614 28.628 28.619 28.620
Absolute stack pressure, in Hg................................ 30.068 30.071 30.071 30.070
Stack gas velocity, ft/sec.........................................
Stack flow rate, acfm...............................................
Stack flow rate, wscfm.............................................
Stack flow rate, dscfm - from CR runs.....................
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VOC Spreadsheet - Car Bodies


SOURCE TEST DATA SUMMARY
  
Client................................................................................................................................................................................. Schnitzer Steel
Unit / Location.................................................................................................................................................................... Shredder
Stack area, square feet.....................................................................................................................................................
Reference temperature, °F................................................................................................................................................ 70
   
Test number............................................................. 1-TO15 2-TO15 3-TO15 Average
Date......................................................................... 10/29/18 10/29/18 10/30/18 --
Start / Stop time....................................................... 2000-2100 2235-2251,2331-0014 0045-0145 --
   
Emissions Results
M25A: POC
     ppmvd as CH4………………………………………
     lb/hr………………………………………………… 186 212 154 184
     lb/ton…………………………………………………
M25A: NMOC
     ppmvd as CH4………………………………………
     lb/hr………………………………………………… N/A 212 154 183
     lb/ton…………………………………………………
M25A: NMNEOC
     ppmvd as CH4………………………………………
     lb/hr………………………………………………… N/A 212 154 183
     lb/ton…………………………………………………
M25C: NMOC
     ppmvd as CH4………………………………………
     lb/hr………………………………………………… N/A 5.40 7.68 6.54
     lb/ton…………………………………………………
M25C: NMNEOC
     ppmvd as CH4………………………………………
     lb/hr………………………………………………… N/A 5.40 7.67 6.53
     lb/ton…………………………………………………
TO-12: NMNEOC
     ppmvd as CH4………………………………………
     lb/hr………………………………………………… N/A 4.22 6.77 5.50
     lb/ton…………………………………………………
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VOC Spreadsheet - Light Iron


SOURCE TEST DATA SUMMARY
  
Client............................................................................................................................................................... Schnitzer Steel
Unit / Location.................................................................................................................................................. Shredder
Stack area, square feet....................................................................................................................................
Reference temperature, °F.............................................................................................................................. 70
   
Test number..................................................... 4-VOC 5-VOC 6-VOC Average
Date................................................................. 10/30/18 10/30/18 10/31/18 --
Start / Stop time............................................... 2114-2214 2253-2353 0020-0120 --
   
Feed Rate, tons/hour........................................


SAMPLE TRAIN DATA
Meter box number/ID........................................ CB-22 CB-22 CB-22 --
Sample time, minutes....................................... 60.0 60.0 60.0 60.0
Pitot coefficient ................................................ 0.84 0.84 0.84 0.84
Meter calibration, Yd........................................ 0.989 0.989 0.989 0.989
Barometric pressure, in Hg............................... 30.09 30.09 30.09 30.09
Meter box volume, acf...................................... 35.935 35.503 36.499 35.979
Impinger liquid volume, ml................................ 23.0 18.1 21.6 20.9
Meter temperature, °F...................................... 62.6 67.1 66.6 65.4
Meter pressure, (Delta H) iwg........................... 1.19 1.16 1.17 1.18
Velocity head, (Delta P) iwg............................. 1.692 1.644 1.661 1.666
Static pressure, iwg.......................................... -0.61 -0.61 -0.61 -0.61
Stack temperature, °F...................................... 69.5 68.8 69.6 69.3
     
ANALYZER DATA
O2, % volume dry.............................................. 21.1 20.7 21.0 20.9
CO2, % volume dry............................................ 0.01 0.04 0.03 0.03
THC, ppmv wet as Propane………………………
SUMMA CANISTER DATA
M25C:TNMOC, ppmvd as C………………… 
TO-12M: TNMNEOC, ppmvd as C…………  
Methane, ppmvd as C…………………………<
Ethane, ppmvd……………………………………
     
VOLUMETRIC FLOW RATE
Standard sample volume, dscf......................... 36.357 35.607 36.645 36.203
Water vapor volume, scf................................... 1.089 0.857 1.022 0.9892
Measured moisture fraction, nondimensional... 0.029 0.023 0.027 0.027
Theoretical maximum moisture fraction, nondim 0.024 0.023 0.024 0.024
Calculated Moisture Fraction (nondimensional) 0.024 0.023 0.024 0.024
Moisture fraction %........................................... 2.4% 2.3% 2.4% 2.4%
Stack gas molecular weight, dry....................... 28.844 28.836 28.845 28.841
Stack gas molecular weight, wet...................... 28.584 28.586 28.584 28.585
Absolute stack pressure, in Hg......................... 30.045 30.045 30.045 30.045
Stack gas velocity, ft/sec..................................
Stack flow rate, acfm........................................
Stack flow rate, wscfm......................................
Stack flow rate, dscfm - from CR runs..............
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VOC Spreadsheet - Light Iron


SOURCE TEST DATA SUMMARY
  
Client............................................................................................................................................................... Schnitzer Steel
Unit / Location.................................................................................................................................................. Shredder
Stack area, square feet....................................................................................................................................
Reference temperature, °F.............................................................................................................................. 70
   
Test number..................................................... 4-VOC 5-VOC 6-VOC Average
Date................................................................. 10/30/18 10/30/18 10/31/18 --
Start / Stop time............................................... 2114-2214 2253-2353 0020-0120 --
   
Emissions Results
M25A: POC
     ppmvd as CH4…………………………………
     lb/hr……………………………………………… 81 84 93 86
     lb/ton……………………………………………
M25A: NMOC
     ppmvd as CH4…………………………………
     lb/hr……………………………………………… 81 84 93 86
     lb/ton……………………………………………
M25A: NMNEOC
     ppmvd as CH4…………………………………
     lb/hr……………………………………………… 81 84 93 86
     lb/ton……………………………………………
M25C: NMOC
     ppmvd as CH4…………………………………
     lb/hr……………………………………………… 14.55 8.01 < 2.17 < 8.24
     lb/ton……………………………………………
M25C: NMNEOC
     ppmvd as CH4…………………………………
     lb/hr……………………………………………… 14.5 7.98 < 2.15 < 8.21
     lb/ton……………………………………………
TO-12: NMNEOC
     ppmvd as CH4…………………………………
     lb/hr……………………………………………… 7.15 2.66 1.24 3.69
     lb/ton……………………………………………
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SOURCE TEST DATA SUMMARY
  


Client................................................................................................................................................................................................................................................ Schnitzer Steel
Unit / Location.................................................................................................................................................................................................................................. Shredder
Stack area, square feet......................................................................................................................................................................................................................
Regulation District……………………………………..…………………….…………...……………………………………………………………………………… Bay Area
Reference temperature, °F................................................................................................................................................................................................................. 70
   
Test number.................................................................................................... Method Blank 1-PCB 2-PCB 3-PCB Average
Date................................................................................................................ -- 10/29/18 10/29/18 10/30/18 --
Start / Stop time.............................................................................................. -- 2000-2108 2235-2250,2331-0023 0045-0158 --
   
Feed Rate, tons/hour1...................................................................................... --


SAMPLE TRAIN DATA
Meter box number/ID...................................................................................... -- CB-14 CB-14 CB-14 --
Nozzle diameter, inches................................................................................... -- 0.160 0.160 0.160 0.160
Sample time, minutes....................................................................................... -- 60.0 60.0 60.0 60.0
Pitot coefficient .............................................................................................. -- 0.84 0.84 0.84 0.8400
Meter calibration, Yd...................................................................................... -- 1.0140 1.0140 1.0140 1.0140
Barometric pressure, in Hg.............................................................................. -- 30.12 30.12 30.12 30.12
Meter box volume, acf..................................................................................... -- 34.193 27.873 30.880 30.982
Impinger liquid volume, ml.............................................................................. -- 12.9 14.2 7.8 11.63
Meter temperature, °F..................................................................................... -- 57.5 56.5 55.9 56.6
Meter pressure, (Delta H) iwg......................................................................... -- 1.16 0.78 0.98 0.975
Velocity head, (Delta P) iwg............................................................................ -- 1.710 1.144 1.418 1.4243
Static pressure, iwg......................................................................................... -- -0.73 -0.67 -0.66 -0.69
Stack temperature, °F...................................................................................... -- 66.0 62.8 62.7 63.8
    
ANALYZER DATA
O2, % volume dry............................................................................................. -- 20.9 21.0 21.1 21.0
CO2, % volume dry.......................................................................................... -- 0.04 0.03 0.03 0.03
     
VOLUMETRIC FLOW RATE


1a Standard sample volume, dscf.......................................................................... -- 35.852 29.252 32.460 32.521
1b Water vapor volume, scf.................................................................................. -- 0.611 0.672 0.369 0.5506


Measured Moisture fraction, nondimensional................................................... --  0.017 0.022 0.011 0.0168
Theoretical maximum moisture fraction, nondimensional................................. --  0.021 0.019 0.019 0.0197


1c Calculated Moisture Fraction (nondimensional)............................................... -- 0.017 0.019 0.011 0.0157
Moisture fraction %......................................................................................... -- 1.7% 1.9% 1.1% 1.6%


1d Stack gas molecular weight, dry...................................................................... -- 28.841 28.845 28.847 28.845
1e Stack gas molecular weight, wet...................................................................... -- 28.660 28.639 28.725 28.675
1f Absolute stack pressure, in Hg......................................................................... -- 30.066 30.071 30.071 30.070
1g Stack gas velocity, ft/sec................................................................................. --
1h Stack flow rate, acfm....................................................................................... --
1i Stack Flow Rate (wscfm)................................................................................ --
1j Stack flow rate - based on pitot, dscfm............................................................ --


Stack flow rate - baseed on pitot, dscfm (Runs 5 & 6 from Cr Tests)………… --
Isokinetic Ratio (%)........................................................................................ -- 97.8 97.5 96.5 97.3


LAB RESULTS
Chlorobiphenyls, ng..................................................................................
Dichlorobiphenyls, ng...............................................................................
Trichlorobiphenyls, ng...............................................................................
Tetrachlorobiphenyls, ng...........................................................................
Pentachlorobiphenyls, ng...........................................................................
Hexachlorobiphenyls, ng...........................................................................
Heptachlorobiphenyls, ng..........................................................................
Octachlorobiphenyls, ng............................................................................
Nonachlorobiphenyls, ng...........................................................................
Decachlorobiphenyl, ng.............................................................................


Total PCBs, ng.........................................................................................
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SOURCE TEST DATA SUMMARY
  


Client................................................................................................................................................................................................................................................ Schnitzer Steel
Unit / Location.................................................................................................................................................................................................................................. Shredder
Stack area, square feet......................................................................................................................................................................................................................
Regulation District……………………………………..…………………….…………...……………………………………………………………………………… Bay Area
Reference temperature, °F................................................................................................................................................................................................................. 70
   
Test number.................................................................................................... Method Blank 1-PCB 2-PCB 3-PCB Average
Date................................................................................................................ -- 10/29/18 10/29/18 10/30/18 --
Start / Stop time.............................................................................................. -- 2000-2108 2235-2250,2331-0023 0045-0158 --
   
EMISSIONS
Chlorobiphenyls, ng/m3..........................................................................
Chlorobiphenyls, lb/hr...............................................................................
Chlorobiphenyls, lb/ton of material processed............................................


Dichlorobiphenyls, ng/m3.......................................................................
Dichlorobiphenyls, lb/hr............................................................................
Dichlorobiphenyls, lb/ton of material processed.........................................


Trichlorobiphenyls, ng/m3.....................................................................
Trichlorobiphenyls, lb/hr...........................................................................
Trichlorobiphenyls, lb/ton of material processed........................................


Tetrachlorobiphenyls, ng/m3..................................................................
Tetrachlorobiphenyls, lb/hr........................................................................
Tetrachlorobiphenyls, lb/ton of material processed....................................


Pentachlorobiphenyls, ng/m3.................................................................
Pentachlorobiphenyls, lb/hr.......................................................................
Pentachlorobiphenyls, lb/ton of material processed....................................


Hexachlorobiphenyls, ng/m3..................................................................
Hexachlorobiphenyls, lb/hr…………………………
Hexachlorobiphenyls, lb/ton of material processed.....................................


Heptachlorobiphenyls, ng/m3.................................................................
Heptachlorobiphenyls, lb/hr…………………………………..
Heptachlorobiphenyls, lb/ton of material processed...................................


Octachlorobiphenyls, ng/m3...................................................................
Octachlorobiphenyls, lb/hr……………………………………….
Octachlorobiphenyls, lb/ton of material processed.....................................


Nonachlorobiphenyls, ng/m3..................................................................
Nonachlorobiphenyls, lb/hr…………………………………..
Nonachlorobiphenyls, lb/ton of material processed....................................


Decachlorobiphenyls, ng/m3...................................................................
Decachlorobiphenyls, lb/hr……………………………………
Decachlorobiphenyls, lb/ton of material processed.....................................


Total PCBs, ng/m3..................................................................................
Total PCBs, lb/hr………………………..…….…
Total PCBs, lb/ton of material processed...................................................


 


2.59E-06


1.69E-05


5.00E-046.44E-04 7.63E-04


< 9.59E-09


< 1.76E-08


1.29E-06


1.05E-05


1.02E-04


3.94E-04


1.92E-05


< 6.37E-09


< 1.26E-08


1.74E-07


1.16E-06


7.36E-06


7.69E-05


2.31E-04


2.33E-04


1.10E-05


< 5.52E-09


< 2.27E-08


6.75E-07


1.98E-06


9.39E-06


8.04E-05


3.32E-04


1.72E-04


1.14E-03


< 1.69E-08


< 1.76E-08


3.02E-06


4.63E-06


1.49E-05


1.48E-04


6.18E-04


3.23E-04 2.05E-04


2.98E-05


< 2.16E-08


< 3.07E-09


< 4.59E-09


< 3.89E-09


< 8.58E-09


< 1.18E-08


< 7.24E-09


< 5.42E-09


< 2.16E-08


< 6.97E-09


4.13E-087.61E-08< 5.74E-09 7.31E-07 2.83E-07


005AS-452603-RT-310 53 of 231


PUBLIC COPY







SOURCE TEST DATA SUMMARY
  


Client................................................................................................................................................................................................................................................ Schnitzer Steel
Unit / Location.................................................................................................................................................................................................................................. Shredder
Stack area, square feet......................................................................................................................................................................................................................
Regulation District……………………………………..…………………….…………...……………………………………………………………………………… Bay Area
Reference temperature, °F................................................................................................................................................................................................................. 70
   
Test number.................................................................................................... Method Blank 4-PCB 5-PCB 6-PCB Average
Date................................................................................................................ -- 10/30/18 10/30/18 10/31/18 --
Start / Stop time.............................................................................................. -- 2114-2224 2253-0002 0020-0117,0153-0208 --
   
Feed Rate, tons/hour1...................................................................................... --


SAMPLE TRAIN DATA
Meter box number/ID...................................................................................... -- CB-14 CB-14 CB-14 --
Nozzle diameter, inches................................................................................... -- 0.160 0.160 0.160 0.160
Sample time, minutes....................................................................................... -- 60.0 60.0 60.0 60.0
Pitot coefficient .............................................................................................. -- 0.84 0.84 0.84 0.8400
Meter calibration, Yd...................................................................................... -- 1.0140 1.0140 1.0140 1.0140
Barometric pressure, in Hg.............................................................................. -- 30.09 30.09 30.09 30.09
Meter box volume, acf..................................................................................... -- 34.019 34.121 35.220 34.453
Impinger liquid volume, ml.............................................................................. -- 7.1 4.9 13.6 8.53
Meter temperature, °F..................................................................................... -- 57.7 59.1 57.6 58.1
Meter pressure, (Delta H) iwg......................................................................... -- 1.19 1.21 1.23 1.208
Velocity head, (Delta P) iwg............................................................................ -- 1.693 1.717 1.742 1.7174
Static pressure, iwg......................................................................................... -- -0.61 -0.61 -0.61 -0.61
Stack temperature, °F...................................................................................... -- 68.1 67.2 67.2 67.5
    
ANALYZER DATA
O2, % volume dry............................................................................................. -- 21.1 20.7 21.0 20.9
CO2, % volume dry.......................................................................................... -- 0.01 0.04 0.03 0.03
     
VOLUMETRIC FLOW RATE


1a Standard sample volume, dscf.......................................................................... -- 35.619 35.631 36.887 36.045
1b Water vapor volume, scf.................................................................................. -- 0.336 0.232 0.644 0.4039


Measured Moisture fraction, nondimensional................................................... --  0.009 0.006 0.017 0.0110
Theoretical maximum moisture fraction, nondimensional................................. -- 0.023 0.022 0.022 0.0223


1c Calculated Moisture Fraction (nondimensional)............................................... -- 0.009 0.006 0.017 0.011
Moisture fraction %......................................................................................... -- 0.9% 0.6% 1.7% 1.1%


1d Stack gas molecular weight, dry...................................................................... -- 28.844 28.836 28.845 28.841
1e Stack gas molecular weight, wet...................................................................... -- 28.743 28.765 28.659 28.722
1f Absolute stack pressure, in Hg......................................................................... -- 30.045 30.045 30.045 30.045
1g Stack gas velocity, ft/sec................................................................................. --
1h Stack flow rate, acfm....................................................................................... --
1i Stack Flow Rate (wscfm)................................................................................ --


Stack flow rate - based on pitot, dscfm............................................................ --
Isokinetic Ratio (%)........................................................................................ -- 97.3 96.3 99.9 97.9


LAB RESULTS
Chlorobiphenyls, ng..................................................................................
Dichlorobiphenyls, ng...............................................................................
Trichlorobiphenyls, ng...............................................................................
Tetrachlorobiphenyls, ng...........................................................................
Pentachlorobiphenyls, ng...........................................................................
Hexachlorobiphenyls, ng...........................................................................
Heptachlorobiphenyls, ng..........................................................................
Octachlorobiphenyls, ng............................................................................
Nonachlorobiphenyls, ng...........................................................................
Decachlorobiphenyl, ng.............................................................................


Total PCBs, ng.........................................................................................
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SOURCE TEST DATA SUMMARY
  


Client................................................................................................................................................................................................................................................ Schnitzer Steel
Unit / Location.................................................................................................................................................................................................................................. Shredder
Stack area, square feet......................................................................................................................................................................................................................
Regulation District……………………………………..…………………….…………...……………………………………………………………………………… Bay Area
Reference temperature, °F................................................................................................................................................................................................................. 70
   
Test number.................................................................................................... Method Blank 4-PCB 5-PCB 6-PCB Average
Date................................................................................................................ -- 10/30/18 10/30/18 10/31/18 --
Start / Stop time.............................................................................................. -- 2114-2224 2253-0002 0020-0117,0153-0208 --
   
EMISSIONS
Chlorobiphenyls, ng/m3..........................................................................
Chlorobiphenyls, lb/hr...............................................................................
Chlorobiphenyls, lb/ton of material processed............................................


Dichlorobiphenyls, ng/m3.......................................................................
Dichlorobiphenyls, lb/hr............................................................................
Dichlorobiphenyls, lb/ton of material processed.........................................


Trichlorobiphenyls, ng/m3.....................................................................
Trichlorobiphenyls, lb/hr...........................................................................
Trichlorobiphenyls, lb/ton of material processed........................................


Tetrachlorobiphenyls, ng/m3..................................................................
Tetrachlorobiphenyls, lb/hr........................................................................
Tetrachlorobiphenyls, lb/ton of material processed....................................


Pentachlorobiphenyls, ng/m3.................................................................
Pentachlorobiphenyls, lb/hr.......................................................................
Pentachlorobiphenyls, lb/ton of material processed....................................


Hexachlorobiphenyls, ng/m3..................................................................
Hexachlorobiphenyls, lb/hr…………………………
Hexachlorobiphenyls, lb/ton of material processed.....................................


Heptachlorobiphenyls, ng/m3.................................................................
Heptachlorobiphenyls, lb/hr…………………………………..
Heptachlorobiphenyls, lb/ton of material processed...................................


Octachlorobiphenyls, ng/m3...................................................................
Octachlorobiphenyls, lb/hr……………………………………….
Octachlorobiphenyls, lb/ton of material processed.....................................


Nonachlorobiphenyls, ng/m3..................................................................
Nonachlorobiphenyls, lb/hr…………………………………..
Nonachlorobiphenyls, lb/ton of material processed....................................


Decachlorobiphenyls, ng/m3...................................................................
Decachlorobiphenyls, lb/hr……………………………………
Decachlorobiphenyls, lb/ton of material processed.....................................


Total PCBs, ng/m3..................................................................................
Total PCBs, lb/hr………………………..…….…
Total PCBs, lb/ton of material processed...................................................


 


8.45E-05


1.56E-03


2.82E-022.07E-02 2.10E-02


7.33E-08


6.54E-07


1.24E-05


2.71E-04


1.84E-03


8.12E-03


1.71E-03


5.03E-08


4.85E-07


5.85E-06


3.10E-05


1.67E-04


2.27E-03


1.13E-02


8.96E-03


2.23E-03


1.31E-07


1.17E-06


1.59E-05


9.20E-05


2.95E-04


2.08E-03


8.21E-03


1.22E-02


1.41E-02


3.89E-08


3.12E-07


1.54E-05


1.30E-04


3.50E-04


1.16E-03


4.86E-03


6.21E-03 8.42E-03


1.32E-03


< 1.99E-08


< 2.84E-09


< 4.24E-09


< 3.59E-09


< 7.93E-09


< 1.09E-08


< 6.69E-09


< 5.01E-09


< 1.99E-08


< 6.43E-09


1.98E-064.02E-06< 5.30E-09 1.63E-06 2.54E-06
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EMISSION CALCULATIONS 
 


1. Volumetric Flow and Isokinetics 
 
 a. Standard sample gas volume, dscf 


𝑉  = (𝑉 )(𝑌)
(𝑇 + 460) 𝑃 +


∆𝐻
13.6


(𝑇 + 460)(𝑃 )
 


 b. Water vapor volume, scf 


𝑉  =  (0.04715)(𝑉 )
𝑇 + 460


528
 


 c. Moisture content, non-dimensional 


𝐵 =
𝑉  


(𝑉  + 𝑉  )
 


 d. Stack gas molecular weight, lb/lb mole (dry) 


𝑀𝑊 = [0.44(%𝐶𝑂 )] + [0.32(%𝑂 )] + [0.28(%𝑁 )] 


e. Stack gas molecular weight, lb/lb mole (wet) 


𝑀𝑊 = 𝑀𝑊 (1 − 𝐵 ) + [18(𝐵 )] 


f. Absolute stack pressure, in Hg 


𝑃 = 𝑃 +
𝑃


13.6
 


 g. Stack velocity, ft/sec 


𝑣 = (85.49) 𝐶 √∆𝑃
𝑇


(𝑃 )(𝑀𝑊 )
 


h. Actual stack flow rate, acfm 


𝑄 = (𝑣 )(𝐴 )(60 𝑚𝑖𝑛/ℎ𝑟) 


i. Standard stack gas flow rate, wscfm 


𝑄 = (𝑣 )(𝐴 )(60 𝑚𝑖𝑛/ℎ𝑟)
𝑇 + 460


𝑇 + 460


𝑃


𝑃
 


j. Standard stack gas flow rate, dscfm 


𝑄 = (𝑣 )(𝐴 )(60 𝑚𝑖𝑛/ℎ𝑟)(1 − 𝐵 )
𝑇 + 460


𝑇 + 460


𝑃


𝑃
 


k. Percent isokinetic 


𝐼 =
(𝑇 )(𝑉  )(𝑃 )(100)


(𝑇 + 460)(𝑣 )(𝜃)(𝐴 )(𝑃 )(60)(1 − 𝐵 )
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2. Gaseous Emissions 
 


a. Concentration, ppm volume wet (i.e. to calculate wet ppm from dry ppm) 


𝐶 = (𝐶)(1 − 𝐵 ) 


b. Concentration, ppm @ 3% O2 dry 


𝐶 = (𝐶)
(20.9 − 3.0)


(20.9 − % 𝑂 )
 


c. Concentration, ppm @ 12% CO2 dry 


𝐶 = (𝐶)
12.0


% 𝐶𝑂
 


d. Concentration, ppm volume dry (i.e. to calculate dry ppm from wet ppm) 


𝐶 =
𝐶


(1 − 𝐵 )
 


e. Mass emission rate, lb/hr 


𝑀 = (𝐶)(𝐶𝐹)(𝑄 )(60 𝑚𝑖𝑛/ℎ𝑟) 


where, 


CF = conversion factor from ppm to lb/scf: 


𝐶𝐹 = 1.194 × 10


𝑙𝑏
𝑠𝑐𝑓


𝑝𝑝𝑚
 


𝐶𝐹 = 1.660 × 10


𝑙𝑏
𝑠𝑐𝑓


𝑝𝑝𝑚
 


𝐶𝐹 = 𝐶𝐹  for other compounds (x) 


f. Emission rate, lb/MMBtu 


𝐸 = (𝐶)(𝐶𝐹)(𝐹 )
20.9


20.9 − % 𝑂
 


g. Mass emission rate, grams/bhp-hr 


𝑀 = (𝑀)
453.59 𝑔/𝑙𝑏


𝐽
 


005AS-452603-RT-310 67 of 231


PUBLIC COPY







Page 3 of 5 


3. Particulate Emissions 
 
 a. Grain loading, gr/dscf 


𝐺 = (0.0154)
𝐺


𝑉  
 


 b. Grain loading corrected to 12% CO2, gr/dscf @ 12% CO2 


𝐺 = (𝐺)
12.0


% 𝐶𝑂
 


 c. Mass emission rate, lb/hr 


𝑀 = (𝐺)(𝑄 )
60 𝑚𝑖𝑛/ℎ𝑟


7,000 𝑔𝑟/𝑙𝑏
 


d. Emission rate, lb/MMBtu 


𝐸 = (𝐺)
1 𝑙𝑏


7,000 𝑔𝑟
(𝐹 )


20.9


20.9 − % 𝑂
 


4. Fuel Factor “F” 
 


a. Choice #1 – use the values for Fd provided in Method 19, Table 19-1 
Choice #2 – if you have fuel ultimate and proximate analysis, calculate Fd 
                   (need fuel weight %CHONS, HHV) 
Stoichiometric fuel factor at 68 °F, dscf/MMBtu at 0% O2: 


𝐹 =
(10 )[3.64(% 𝐻) + 1.53(% 𝐶) + 0.14(% 𝑁) + 0.57(% 𝑆) − 0.46(% 𝑂)]


𝐻𝐻𝑉, 𝐵𝑡𝑢/𝑙𝑏
 


b. Fuel factor at 60 F (use if all your volumes and flows are at 60 °F) 


𝐹  = 𝐹
520°𝑅


528°𝑅
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5. Miscellaneous Equations 
 


a. Standard stack gas flow rate, calculated from fuel flow and F factor, dscfm  
 
Note:  Qf and HHV need to be in units of either lb/hr and Btu/lb, or scf/hr and Btu/scf.  
Do not mix units! 
 
(calculation based on stack %O2) 


𝑄 = 𝑄 (𝐻𝐻𝑉)(10 )(𝐹 )
20.9


20.9 − % 𝑂
/(60 𝑚𝑖𝑛/ℎ𝑟) 


 or (calculation based on stack %CO2 – see EPA Method 19 for values of Fc) 


𝑄 = 𝑄 (𝐻𝐻𝑉)(10 )(𝐹 )
100


% 𝐶𝑂
/(60 𝑚𝑖𝑛/ℎ𝑟) 


 b. Destruction efficiency of emission control device, % 


𝐸𝐹𝐹 = (100%)   based on concentrations 


 or 


𝐸𝐹𝐹 = (100%)   based on mass emission rates 


 c. Cylinder gas audit, % accuracy 


𝐴 =
𝐶 − 𝐶


𝐶
(100%) 
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Nomenclature: 
Ac = accuracy of CEMS during cylinder gas audit (CGA), % difference 
An = nozzle area, in2 ( r2), where  = 3.1416 and r = radius (½ diameter) in inches 
As = stack area, ft2 ( r2), where  = 3.1416 and r = radius (½ diameter) in feet 
Bws = flue gas moisture content (multiply by 100 for % by volume) 
C = concentration of gaseous species, ppm volume dry 
Ca = concentration of audit gas, ppm (for CGA, equation 5c) 
Cm = concentration measured by CEMS, ppm (for CGA, equation 5c) 
Cp = calibration factor for pitot tube, dimensionless 
Cw = concentration of gaseous species, ppm volume wet 
C3 = corrected concentration of gaseous species, ppm @ 3% O2 dry 
C12 = corrected concentration of gaseous species, ppm @ 12% CO2 dry 
E = mass emission rate, lb/MMBtu 
EFF = destruction or removal efficiency of emission control device, % efficiency 
Fc = stoichiometric “F” factor of fuel based on CO2, dscf/MMBtu @ 100% CO2 


Fd = stoichiometric “F” factor of fuel based on O2, dscf/MMBtu @ 0% O2 


G = particulate matter grain loading, grains/dscf 
G12 = corrected particulate matter grain loading, grains/dscf @ 12% CO2 


Gm = mass of collected particulate matter, mg 
HHV = higher heating value, Btu/cubic foot 
I = % isokinetic sampling rate, %  
J = brake horsepower, bhp 
Mj = mass emission rate of measured species (s), g/hp-hr 
M = mass emission rate, lb/hr 
MWdry = molecular weight of stack gas, dry basis 
MWwet = molecular weight of stack gas, wet basis 
MWs = molecular weight of gaseous species (s), lb/lb mole: 


CO: 28.01 (can use 28)  NOx as NO2:  46.01 (can use 46) 
SOx as SO2: 64.06 (can use 64)  Hydrocarbons as C: 12.01 (can use 12) 
Hydrocarbons as CH4: 16.04 (can use 16)  Hydrocarbons as C3H8: 44.10 (can use 44) 
NH3: 17.03 (can use 17) 


N2 = nitrogen content of stack gas, % volume dry 
Pbar = barometric pressure, in. Hg 
Ps = stack absolute pressure, in. Hg 
Psg = stack static pressure, inches of water, gauge (iwg) 
Q = wet stack gas flow rate at actual conditions, acfm 
Qf = fuel flow rate, scfh or lb/hr (be careful of units) 
Qds = dry stack gas flow rate at standard conditions, dscfm 
Qws = wet stack gas flow rate at standard conditions, wscfm 
SV = specific molar volume of an ideal gas at standard conditions, ft3/lb mole 
Tm = meter temperature, R 
Tstd = reference temperature, R 
Ts = stack gas temperature, R 
vs = stack gas velocity, ft/sec 
Vlc = volume of liquid collected in impingers, ml 
Vm = dry meter volume uncorrected, acf 
Vm std = dry meter volume corrected to standard conditions, dscf 
Vw std = volume of water vapor at standard conditions, scf 
Y = meter calibration coefficient, dimensionless 
ΔH = average pressure differential across meter, inches water 
ΔP = average velocity head of stack gas, inches water 
Θ = sampling time, minutes 
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FIELD AND COMPUTER-GENERATED DATA 
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Sampling Locations 
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Schnitzer Steel - Outlet


inches
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see note
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17.7


Downstream diameter (B):


Number of ports being used:
Equivalent upstream diameter (A):
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Distance (in)
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TRAVERSE POINT LAYOUT (PARTICULATE)
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Appendix B.2 
Hexavalent Chromium Data Sheets 


  


005AS-452603-RT-310 74 of 231


PUBLIC COPY







005AS-452603-RT-310 75 of 231


PUBLIC COPY







005AS-452603-RT-310 76 of 231


PUBLIC COPY







005AS-452603-RT-310 77 of 231


PUBLIC COPY







005AS-452603-RT-310 78 of 231


PUBLIC COPY







005AS-452603-RT-310 79 of 231


PUBLIC COPY







005AS-452603-RT-310 80 of 231


PUBLIC COPY







005AS-452603-RT-310 81 of 231


PUBLIC COPY







Schnitzer Steel 
2018 Source Test Report 


 


 


Appendix B.3 
PolyChlorinated Biphenyl Data Sheets 
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CEM Data 
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: 005AS-
452603


CEMS Operator: RO Unit/Condition:


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Initial bias
Name: O2 CO2 THC


Make/Model:


25A or 7E: 7E 7E 25A


Cylinder Concentrations


Zero: 0.000 0.000 0.000


Low: 264.5


Mid: 11.57 3.938 503.2


High: 21.26 8.419 865.6


Calibration Readings


Zero reading: -0.005 0.011 0.060


Low reading: 0.000 0.000 265.6


Mid reading: 11.56 3.947 519.4


High reading: 21.26 8.416 867.4


EPA Method 7E Error Calculations


Zero %Err: <2.0 -0.024 0.131 N/A


Mid %Err: <2.0 -0.047 0.107 N/A


High %Err: <2.0 0.000 -0.036 N/A


EPA Method 25A Error Calculations


Zero %Err: N/A N/A N/A 0.060


Low %Err: 5% of cyl N/A N/A 1.100


Mid %Err: 5% of cyl N/A N/A 16.20


High %Err: N/A N/A N/A 1.800


Initial Bias Data


Zero reading: 0.047 -0.012 N/A


Span reading: 11.37 4.000 N/A


Zero % bias: <5.0 0.245 -0.273 N/A


Span % bias: <5.0 -0.894 0.630 N/A
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: 005AS-
452603


CEMS Operator: RO Unit/Condition:


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Run 1 Average Results - RUN 1
20:00:00 - 21:00:00


Name: O2 CO2 THC


Make/Model:


Oct 29 2018 20:01:00 20.75 0.020 87.22


Oct 29 2018 20:02:00 20.74 0.021 487.9


Oct 29 2018 20:03:00 20.75 0.020 195.3


Oct 29 2018 20:04:00 20.75 0.020 106.9


Oct 29 2018 20:05:00 20.75 0.021 111.3


Oct 29 2018 20:06:00 20.75 0.019 126.2


Oct 29 2018 20:07:00 20.75 0.018 86.60


Oct 29 2018 20:08:00 20.75 0.018 194.4


Oct 29 2018 20:09:00 20.74 0.018 380.7


Oct 29 2018 20:10:00 20.74 0.017 412.5


Oct 29 2018 20:11:00 20.75 0.019 232.9


Oct 29 2018 20:12:00 20.75 0.015 140.0


Oct 29 2018 20:13:00 20.74 0.008 693.1


Oct 29 2018 20:14:00 20.74 0.009 293.3


Oct 29 2018 20:15:00 20.75 0.016 179.1


Oct 29 2018 20:16:00 20.75 0.016 147.3


Oct 29 2018 20:17:00 20.74 0.016 120.8


Oct 29 2018 20:18:00 20.75 0.022 113.8


Oct 29 2018 20:19:00 20.75 0.025 110.7


Oct 29 2018 20:20:00 20.75 0.023 142.0


Oct 29 2018 20:21:00 20.74 0.028 131.3


Oct 29 2018 20:22:00 20.75 0.030 117.8


Oct 29 2018 20:23:00 20.74 0.033 115.4


Oct 29 2018 20:24:00 20.75 0.030 131.9


Oct 29 2018 20:25:00 20.75 0.031 101.0


Oct 29 2018 20:26:00 20.75 0.033 141.7


Oct 29 2018 20:27:00 20.75 0.037 220.8


Oct 29 2018 20:28:00 20.75 0.037 107.1


Oct 29 2018 20:29:00 20.75 0.036 80.18


Oct 29 2018 20:30:00 20.75 0.033 90.74


Oct 29 2018 20:31:00 20.75 0.032 54.35


Oct 29 2018 20:32:00 20.75 0.034 52.57


Oct 29 2018 20:33:00 20.75 0.036 73.63


Oct 29 2018 20:34:00 20.75 0.039 118.7


Oct 29 2018 20:35:00 20.75 0.040 89.74


Oct 29 2018 20:36:00 20.75 0.038 95.65


Oct 29 2018 20:37:00 20.75 0.033 103.9


Oct 29 2018 20:38:00 20.74 0.036 260.5


Oct 29 2018 20:39:00 20.74 0.038 155.6


Oct 29 2018 20:40:00 20.74 0.040 121.7


Oct 29 2018 20:41:00 20.74 0.041 163.7


Oct 29 2018 20:42:00 20.74 0.039 193.6


Oct 29 2018 20:43:00 20.74 0.040 136.7


Oct 29 2018 20:44:00 20.74 0.035 154.9


Oct 29 2018 20:45:00 20.74 0.034 152.1


Oct 29 2018 20:46:00 20.74 0.038 129.4


Oct 29 2018 20:47:00 20.74 0.039 140.4
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: 005AS-
452603


CEMS Operator: RO Unit/Condition:


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Oct 29 2018 20:48:00 20.74 0.039 193.6


Oct 29 2018 20:49:00 20.74 0.042 208.7


Oct 29 2018 20:50:00 20.74 0.034 354.3


Oct 29 2018 20:51:00 20.74 0.034 166.9


Oct 29 2018 20:52:00 20.74 0.036 118.5


Oct 29 2018 20:53:00 20.73 0.037 354.3


Oct 29 2018 20:54:00 20.74 0.039 511.8


Oct 29 2018 20:55:00 20.74 0.039 177.5


Oct 29 2018 20:56:00 20.74 0.035 135.4


Oct 29 2018 20:57:00 20.74 0.031 134.1


Oct 29 2018 20:58:00 20.74 0.034 120.7


Oct 29 2018 20:59:00 20.74 0.041 132.1


Oct 29 2018 21:00:00 20.74 0.038 123.9


Average: 20.74 0.030 175.5


Max: 20.75 0.042 693.1


Min: 20.73 0.008 52.57
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: 005AS-
452603


CEMS Operator: RO Unit/Condition: Car Bodies
Only


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Run 1 Post run bias - RUN 1
20:00:00 - 21:00:00


Name: O2 CO2 THC


Make/Model:


25A or 7E: 7E 7E 25A


Run summary data


Raw Avg: 20.74 0.030 175.5


Max: 20.75 0.042 693.1


Min: 20.73 0.008 52.57


Cylinder Concentrations


Zero: 0.000 0.000 0.000


Low: 264.5


Mid: 11.57 3.938 503.2


High: 21.26 8.419 865.6


Calibration Readings


Zero reading: -0.005 0.011 0.060


Low reading: 265.6


Mid reading: 11.56 3.947 519.4


High reading: 21.26 8.416 867.4


EPA Method 7E Error Calculations


Zero %Err: <2.0 -0.024 0.131 N/A


Mid %Err: <2.0 -0.047 0.107 N/A


High %Err: <2.0 0.000 -0.036 N/A


EPA Method 25A Error Calculations


Zero %Err: N/A N/A N/A 0.060


Low %Err: 5% of cyl N/A N/A 1.100


Mid %Err: 5% of cyl N/A N/A 16.20


High %Err: N/A N/A N/A 1.800


Initial Bias Data


Zero reading: 0.156 -0.028 1.040


Span reading: 11.58 3.916 504.7


Zero % bias: <5.0 0.757 -0.463 N/A


Span % bias: <5.0 0.094 -0.368 N/A


Final Bias Data


Zero reading: -0.005 0.016 2.960


Span reading: 11.46 3.945 503.7


Zero % bias: <5.0 0.000 0.059 N/A


Span % bias: <5.0 -0.470 -0.024 N/A


Zero % drift: <3.0 0.757 0.522 N/A


Span % drift: <3.0 0.564 0.344 N/A


Zero drift: <3.0% span N/A N/A -2.900


Span drift: <3.0% span N/A N/A 15.70


Bias Corrected Averages


Cor Avg: 20.89 0.036 175.5
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: 005AS-
452603


CEMS Operator: RO Unit/Condition: Car Bodies
Only


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Run 2 Average Results - run 2
22:35:00 - 00:14:27


Name: O2 CO2 THC


Make/Model:


Oct 29 2018 22:36:00 20.73 0.020 186.4


Oct 29 2018 22:37:00 20.72 0.022 178.8


Oct 29 2018 22:38:00 20.72 0.019 129.6


Oct 29 2018 22:39:00 20.72 0.017 191.0


Oct 29 2018 22:40:00 20.72 0.016 194.4


Oct 29 2018 22:41:00 20.72 0.013 175.1


Oct 29 2018 22:42:00 20.72 0.012 238.6


Oct 29 2018 22:43:00 20.72 0.014 144.2


Oct 29 2018 22:44:00 20.72 0.013 157.4


Oct 29 2018 22:45:00 20.72 0.012 160.8


Oct 29 2018 22:46:00 20.72 0.011 131.7


Oct 29 2018 22:47:00 20.72 0.013 155.3


Oct 29 2018 22:48:00 20.72 0.011 221.7


Oct 29 2018 22:49:00 20.72 0.010 237.4


Oct 29 2018 22:50:00 20.72 0.009 209.8


Oct 29 2018 23:30:27 20.72 0.009 147.7


Oct 29 2018 23:31:27 20.72 0.018 142.7


Oct 29 2018 23:32:27 20.71 0.019 414.9


Oct 29 2018 23:33:27 20.72 0.017 278.0


Oct 29 2018 23:34:27 20.71 0.016 184.7


Oct 29 2018 23:35:27 20.72 0.012 150.9


Oct 29 2018 23:36:27 20.71 0.016 132.1


Oct 29 2018 23:37:27 20.71 0.019 124.9


Oct 29 2018 23:38:27 20.72 0.020 135.9


Oct 29 2018 23:39:27 20.71 0.022 153.2


Oct 29 2018 23:40:27 20.71 0.022 163.5


Oct 29 2018 23:41:27 20.71 0.021 127.7


Oct 29 2018 23:42:27 20.72 0.022 100.8


Oct 29 2018 23:43:27 20.71 0.021 116.2


Oct 29 2018 23:44:27 20.71 0.023 354.9


Oct 29 2018 23:45:27 20.71 0.023 677.1


Oct 29 2018 23:46:27 20.71 0.022 244.9


Oct 29 2018 23:47:27 20.71 0.023 167.3


Oct 29 2018 23:48:27 20.71 0.024 148.8


Oct 29 2018 23:49:27 20.72 0.021 150.3


Oct 29 2018 23:50:27 20.71 0.021 141.6


Oct 29 2018 23:51:27 20.71 0.019 119.8


Oct 29 2018 23:52:27 20.71 0.021 98.83


Oct 29 2018 23:53:27 20.71 0.016 122.1


Oct 29 2018 23:54:27 20.71 0.018 142.1


Oct 29 2018 23:55:27 20.71 0.018 504.7


Oct 29 2018 23:56:27 20.71 0.017 688.4


Oct 29 2018 23:57:27 20.71 0.017 224.8


Oct 29 2018 23:58:27 20.71 0.015 264.8


Oct 29 2018 23:59:27 20.71 0.015 372.5


Oct 30 2018 00:00:27 20.71 0.015 145.2


Oct 30 2018 00:01:27 20.71 0.015 131.3
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: 005AS-
452603


CEMS Operator: RO Unit/Condition: Car Bodies
Only


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Oct 30 2018 00:02:27 20.71 0.014 119.7


Oct 30 2018 00:03:27 20.71 0.014 126.8


Oct 30 2018 00:04:27 20.71 0.013 235.7


Oct 30 2018 00:05:27 20.71 0.012 216.4


Oct 30 2018 00:06:27 20.71 0.008 138.5


Oct 30 2018 00:07:27 20.71 0.009 130.2


Oct 30 2018 00:08:27 20.71 0.013 226.5


Oct 30 2018 00:09:27 20.71 0.016 237.9


Oct 30 2018 00:10:27 20.71 0.014 173.1


Oct 30 2018 00:11:27 20.71 0.014 130.3


Oct 30 2018 00:12:27 20.71 0.015 112.3


Oct 30 2018 00:13:27 20.71 0.016 121.1


Oct 30 2018 00:14:27 20.71 0.015 179.7


Average: 20.71 0.016 198.9


Max: 20.73 0.024 688.4


Min: 20.71 0.008 98.83
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: 005AS-
452603


CEMS Operator: RO Unit/Condition: Car Bodies
Only


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Run 2 Post run bias - run 2
22:35:00 - 00:14:27


Name: O2 CO2 THC


Make/Model:


25A or 7E: 7E 7E 25A


Run summary data


Raw Avg: 20.71 0.016 198.9


Max: 20.73 0.024 688.4


Min: 20.71 0.008 98.83


Cylinder Concentrations


Zero: 0.000 0.000 0.000


Low: 264.5


Mid: 11.57 3.938 503.2


High: 21.26 8.419 865.6


Calibration Readings


Zero reading: -0.005 0.011 0.060


Low reading: 265.6


Mid reading: 11.56 3.947 519.4


High reading: 21.26 8.416 867.4


EPA Method 7E Error Calculations


Zero %Err: <2.0 -0.024 0.131 N/A


Mid %Err: <2.0 -0.047 0.107 N/A


High %Err: <2.0 0.000 -0.036 N/A


EPA Method 25A Error Calculations


Zero %Err: N/A N/A N/A 0.060


Low %Err: 5% of cyl N/A N/A 1.100


Mid %Err: 5% of cyl N/A N/A 16.20


High %Err: N/A N/A N/A 1.800


Initial Bias Data


Zero reading: -0.005 0.016 2.960


Span reading: 11.46 3.945 503.7


Zero % bias: <5.0 0.000 0.059 N/A


Span % bias: <5.0 -0.470 -0.024 N/A


Final Bias Data


Zero reading: 0.125 -0.035 13.61


Span reading: 11.38 3.924 503.6


Zero % bias: <5.0 0.612 -0.546 N/A


Span % bias: <5.0 -0.847 -0.273 N/A


Zero % drift: <3.0 0.611 0.605 N/A


Span % drift: <3.0 0.377 0.249 N/A


Zero drift: <3.0% span N/A N/A -10.650


Span drift: <3.0% span N/A N/A 0.100


Bias Corrected Averages


Cor Avg: 21.03 0.025 198.9
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: 005AS-
452603


CEMS Operator: RO Unit/Condition: Car Bodies
Only


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Run 3 Average Results - run 3
00:45:00 - 01:45:00


Name: O2 CO2 THC


Make/Model:


Oct 30 2018 00:46:00 20.71 0.016 98.29


Oct 30 2018 00:47:00 20.71 0.013 102.9


Oct 30 2018 00:48:00 20.71 0.008 160.9


Oct 30 2018 00:49:00 20.71 0.008 140.0


Oct 30 2018 00:50:00 20.71 0.009 134.4


Oct 30 2018 00:51:00 20.71 0.014 153.3


Oct 30 2018 00:52:00 20.71 0.019 103.9


Oct 30 2018 00:53:00 20.71 0.014 124.3


Oct 30 2018 00:54:00 20.71 0.017 124.8


Oct 30 2018 00:55:00 20.71 0.022 84.06


Oct 30 2018 00:56:00 20.70 0.025 85.60


Oct 30 2018 00:57:00 20.70 0.027 109.9


Oct 30 2018 00:58:00 20.71 0.024 136.5


Oct 30 2018 00:59:00 20.71 0.026 117.0


Oct 30 2018 01:00:00 20.71 0.028 157.6


Oct 30 2018 01:01:00 20.70 0.031 177.6


Oct 30 2018 01:02:00 20.70 0.029 146.8


Oct 30 2018 01:03:00 20.71 0.031 100.9


Oct 30 2018 01:04:00 20.70 0.031 183.1


Oct 30 2018 01:05:00 20.70 0.031 132.1


Oct 30 2018 01:06:00 20.70 0.029 211.1


Oct 30 2018 01:07:00 20.70 0.030 239.0


Oct 30 2018 01:08:00 20.70 0.028 157.5


Oct 30 2018 01:09:00 20.70 0.027 144.4


Oct 30 2018 01:10:00 20.70 0.027 121.2


Oct 30 2018 01:11:00 20.70 0.026 162.0


Oct 30 2018 01:12:00 20.70 0.020 113.9


Oct 30 2018 01:13:00 20.70 0.017 163.4


Oct 30 2018 01:14:00 20.70 0.020 114.2


Oct 30 2018 01:15:00 20.70 0.022 116.4


Oct 30 2018 01:16:00 20.70 0.026 145.8


Oct 30 2018 01:17:00 20.70 0.021 102.4


Oct 30 2018 01:18:00 20.70 0.023 92.03


Oct 30 2018 01:19:00 20.71 0.030 104.8


Oct 30 2018 01:20:00 20.71 0.027 119.0


Oct 30 2018 01:21:00 20.71 0.030 109.2


Oct 30 2018 01:22:00 20.71 0.033 86.49


Oct 30 2018 01:23:00 20.70 0.036 107.1


Oct 30 2018 01:24:00 20.70 0.036 120.8


Oct 30 2018 01:25:00 20.71 0.033 108.2


Oct 30 2018 01:26:00 20.70 0.036 96.00


Oct 30 2018 01:27:00 20.70 0.038 89.97


Oct 30 2018 01:28:00 20.70 0.037 76.21


Oct 30 2018 01:29:00 20.70 0.038 71.46


Oct 30 2018 01:30:00 20.70 0.040 620.8


Oct 30 2018 01:31:00 20.70 0.038 214.8


Oct 30 2018 01:32:00 20.70 0.036 139.5
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: 005AS-
452603


CEMS Operator: RO Unit/Condition: Car Bodies
Only


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Oct 30 2018 01:33:00 20.70 0.037 208.1


Oct 30 2018 01:34:00 20.70 0.036 104.0


Oct 30 2018 01:35:00 20.70 0.034 305.8


Oct 30 2018 01:36:00 20.70 0.031 455.1


Oct 30 2018 01:37:00 20.70 0.026 194.3


Oct 30 2018 01:38:00 20.70 0.029 109.1


Oct 30 2018 01:39:00 20.70 0.031 143.5


Oct 30 2018 01:40:00 20.70 0.033 113.3


Oct 30 2018 01:41:00 20.70 0.031 124.1


Oct 30 2018 01:42:00 20.70 0.026 90.20


Oct 30 2018 01:43:00 20.70 0.028 108.5


Oct 30 2018 01:44:00 20.70 0.032 109.4


Oct 30 2018 01:45:00 20.70 0.032 110.8


Average: 20.70 0.027 145.0


Max: 20.71 0.040 620.8


Min: 20.70 0.008 71.46
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: 005AS-
452603


CEMS Operator: RO Unit/Condition: Car Bodies
Only


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Run 3 Post run bias - run 3
00:45:00 - 01:45:00


Name: O2 CO2 THC


Make/Model:


25A or 7E: 7E 7E 25A


Run summary data


Raw Avg: 20.70 0.027 145.0


Max: 20.71 0.040 620.8


Min: 20.70 0.008 71.46


Cylinder Concentrations


Zero: 0.000 0.000 0.000


Low: 264.5


Mid: 11.57 3.938 503.2


High: 21.26 8.419 865.6


Calibration Readings


Zero reading: -0.005 0.011 0.060


Low reading: 265.6


Mid reading: 11.56 3.947 519.4


High reading: 21.26 8.416 867.4


EPA Method 7E Error Calculations


Zero %Err: <2.0 -0.024 0.131 N/A


Mid %Err: <2.0 -0.047 0.107 N/A


High %Err: <2.0 0.000 -0.036 N/A


EPA Method 25A Error Calculations


Zero %Err: N/A N/A N/A 0.060


Low %Err: 5% of cyl N/A N/A 1.100


Mid %Err: 5% of cyl N/A N/A 16.20


High %Err: N/A N/A N/A 1.800


Initial Bias Data


Zero reading: 0.125 -0.035 13.61


Span reading: 11.38 3.924 503.6


Zero % bias: <5.0 0.612 -0.546 N/A


Span % bias: <5.0 -0.847 -0.273 N/A


Final Bias Data


Zero reading: 0.074 0.038 1.100


Span reading: 11.44 3.922 503.7


Zero % bias: <5.0 0.372 0.321 N/A


Span % bias: <5.0 -0.564 -0.297 N/A


Zero % drift: <3.0 0.239 0.867 N/A


Span % drift: <3.0 0.283 0.024 N/A


Zero drift: <3.0% span N/A N/A 12.51


Span drift: <3.0% span N/A N/A -0.100


Bias Corrected Averages


Cor Avg: 21.07 0.026 145.0
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: 005AS-
452603


CEMS Operator: RO Unit/Condition: Light Iron


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Initial bias
Name: O2 CO2 THC


Make/Model:


25A or 7E: 7E 7E 25A


Cylinder Concentrations


Zero: 0.000 0.000 0.000


Low: 264.5


Mid: 11.57 3.938 503.2


High: 21.26 8.419 865.6


Calibration Readings


Zero reading: 0.000 0.003 1.100


Low reading: 0.000 0.000 270.5


Mid reading: 11.55 3.924 506.6


High reading: 21.30 8.412 868.0


EPA Method 7E Error Calculations


Zero %Err: <2.0 0.000 0.036 N/A


Mid %Err: <2.0 -0.094 -0.166 N/A


High %Err: <2.0 0.188 -0.083 N/A


EPA Method 25A Error Calculations


Zero %Err: N/A N/A N/A 1.100


Low %Err: 5% of cyl N/A N/A 6.000


Mid %Err: 5% of cyl N/A N/A 3.400


High %Err: N/A N/A N/A 2.400


Initial Bias Data


Zero reading: 0.226 0.004 N/A


Span reading: 11.42 3.973 N/A


Zero % bias: <5.0 1.063 0.012 N/A


Span % bias: <5.0 -0.611 0.582 N/A
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: 005AS-
452603


CEMS Operator: RO Unit/Condition: Light Iron


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Run 1 Average Results - run 4
21:14:00 - 22:14:00


Name: O2 CO2 THC


Make/Model:


Oct 30 2018 21:15:00 20.74 0.023 65.11


Oct 30 2018 21:16:00 20.75 0.025 65.38


Oct 30 2018 21:17:00 20.75 0.024 71.43


Oct 30 2018 21:18:00 20.75 0.024 75.67


Oct 30 2018 21:19:00 20.75 0.025 74.48


Oct 30 2018 21:20:00 20.75 0.024 67.26


Oct 30 2018 21:21:00 20.75 0.023 64.44


Oct 30 2018 21:22:00 20.75 0.022 73.15


Oct 30 2018 21:23:00 20.75 0.023 60.41


Oct 30 2018 21:24:00 20.75 0.023 58.78


Oct 30 2018 21:25:00 20.75 0.021 57.28


Oct 30 2018 21:26:00 20.75 0.020 78.30


Oct 30 2018 21:27:00 20.75 0.020 71.20


Oct 30 2018 21:28:00 20.75 0.019 76.41


Oct 30 2018 21:29:00 20.75 0.019 75.42


Oct 30 2018 21:30:00 20.75 0.015 67.20


Oct 30 2018 21:31:00 20.74 0.012 74.84


Oct 30 2018 21:32:00 20.74 0.015 65.85


Oct 30 2018 21:33:00 20.74 0.019 73.89


Oct 30 2018 21:34:00 20.74 0.018 58.48


Oct 30 2018 21:35:00 20.74 0.012 92.71


Oct 30 2018 21:36:00 20.74 0.009 55.23


Oct 30 2018 21:37:00 20.74 0.013 50.36


Oct 30 2018 21:38:00 20.74 0.018 48.82


Oct 30 2018 21:39:00 20.74 0.018 56.39


Oct 30 2018 21:40:00 20.73 0.025 88.34


Oct 30 2018 21:41:00 20.73 0.030 86.12


Oct 30 2018 21:42:00 20.74 0.032 97.10


Oct 30 2018 21:43:00 20.73 0.032 119.7


Oct 30 2018 21:44:00 20.74 0.034 109.0


Oct 30 2018 21:45:00 20.74 0.037 69.24


Oct 30 2018 21:46:00 20.74 0.035 70.23


Oct 30 2018 21:47:00 20.74 0.033 112.4


Oct 30 2018 21:48:00 20.74 0.035 98.76


Oct 30 2018 21:49:00 20.74 0.033 68.39


Oct 30 2018 21:50:00 20.74 0.032 79.72


Oct 30 2018 21:51:00 20.74 0.032 78.17


Oct 30 2018 21:52:00 20.74 0.032 63.50


Oct 30 2018 21:53:00 20.74 0.025 55.85


Oct 30 2018 21:54:00 20.74 0.026 66.25


Oct 30 2018 21:55:00 20.74 0.030 75.64


Oct 30 2018 21:56:00 20.74 0.026 73.00


Oct 30 2018 21:57:00 20.74 0.030 81.99


Oct 30 2018 21:58:00 20.74 0.031 82.69


Oct 30 2018 21:59:00 20.74 0.033 91.00


Oct 30 2018 22:00:00 20.74 0.031 82.06


Oct 30 2018 22:01:00 20.74 0.030 98.04
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: 005AS-
452603


CEMS Operator: RO Unit/Condition: Light Iron


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Oct 30 2018 22:02:00 20.74 0.032 95.69


Oct 30 2018 22:03:00 20.74 0.036 72.74


Oct 30 2018 22:04:00 20.73 0.036 69.23


Oct 30 2018 22:05:00 20.74 0.035 88.35


Oct 30 2018 22:06:00 20.74 0.033 73.55


Oct 30 2018 22:07:00 20.74 0.035 84.11


Oct 30 2018 22:08:00 20.74 0.038 138.4


Oct 30 2018 22:09:00 20.74 0.039 75.18


Oct 30 2018 22:10:00 20.74 0.040 64.91


Oct 30 2018 22:11:00 20.74 0.039 66.32


Oct 30 2018 22:12:00 20.74 0.040 120.6


Oct 30 2018 22:13:00 20.74 0.039 76.61


Oct 30 2018 22:14:00 20.74 0.038 81.22


Average: 20.74 0.027 77.21


Max: 20.75 0.040 138.4


Min: 20.73 0.009 48.82
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: 005AS-
452603


CEMS Operator: RO Unit/Condition: Light Iron


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Run 1 Post run bias - run 4
21:14:00 - 22:14:00


Name: O2 CO2 THC


Make/Model:


25A or 7E: 7E 7E 25A


Run summary data


Raw Avg: 20.74 0.027 77.21


Max: 20.75 0.040 138.4


Min: 20.73 0.009 48.82


Cylinder Concentrations


Zero: 0.000 0.000 0.000


Low: 264.5


Mid: 11.57 3.938 503.2


High: 21.26 8.419 865.6


Calibration Readings


Zero reading: 0.000 0.003 1.100


Low reading: 270.5


Mid reading: 11.55 3.924 506.6


High reading: 21.30 8.412 868.0


EPA Method 7E Error Calculations


Zero %Err: <2.0 0.000 0.036 N/A


Mid %Err: <2.0 -0.094 -0.166 N/A


High %Err: <2.0 0.188 -0.083 N/A


EPA Method 25A Error Calculations


Zero %Err: N/A N/A N/A 1.100


Low %Err: 5% of cyl N/A N/A 6.000


Mid %Err: 5% of cyl N/A N/A 3.400


High %Err: N/A N/A N/A 2.400


Initial Bias Data


Zero reading: 0.226 0.004 1.100


Span reading: 11.42 3.973 506.6


Zero % bias: <5.0 1.063 0.012 N/A


Span % bias: <5.0 -0.611 0.582 N/A


Final Bias Data


Zero reading: 0.153 0.028 7.840


Span reading: 11.54 3.921 498.1


Zero % bias: <5.0 0.720 0.297 N/A


Span % bias: <5.0 -0.047 -0.036 N/A


Zero % drift: <3.0 0.343 0.285 N/A


Span % drift: <3.0 0.564 0.618 N/A


Zero drift: <3.0% span N/A N/A -6.740


Span drift: <3.0% span N/A N/A 8.500


Bias Corrected Averages


Cor Avg: 21.06 0.011 77.21
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: 005AS-
452603


CEMS Operator: RO Unit/Condition: Light Iron


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Run 2 Average Results - run 5
22:43:00 - 23:52:51


Name: O2 CO2 THC


Make/Model:


Oct 30 2018 22:53:51 20.73 0.035 75.17


Oct 30 2018 22:54:51 20.73 0.039 78.09


Oct 30 2018 22:55:51 20.73 0.040 85.87


Oct 30 2018 22:56:51 20.73 0.039 95.39


Oct 30 2018 22:57:51 20.72 0.040 78.16


Oct 30 2018 22:58:51 20.73 0.039 94.86


Oct 30 2018 22:59:51 20.73 0.041 89.13


Oct 30 2018 23:00:51 20.72 0.038 100.5


Oct 30 2018 23:01:51 20.72 0.035 94.99


Oct 30 2018 23:02:51 20.72 0.030 79.85


Oct 30 2018 23:03:51 20.72 0.032 108.0


Oct 30 2018 23:04:51 20.72 0.038 105.7


Oct 30 2018 23:05:51 20.72 0.039 83.72


Oct 30 2018 23:06:51 20.72 0.039 76.73


Oct 30 2018 23:07:51 20.72 0.042 149.1


Oct 30 2018 23:08:51 20.72 0.033 153.6


Oct 30 2018 23:09:51 20.72 0.034 102.3


Oct 30 2018 23:10:51 20.72 0.038 84.45


Oct 30 2018 23:11:51 20.72 0.041 84.77


Oct 30 2018 23:12:51 20.72 0.037 82.61


Oct 30 2018 23:13:51 20.72 0.039 82.93


Oct 30 2018 23:14:51 20.72 0.044 83.94


Oct 30 2018 23:15:51 20.72 0.043 90.29


Oct 30 2018 23:16:51 20.72 0.044 90.12


Oct 30 2018 23:17:51 20.72 0.045 79.52


Oct 30 2018 23:18:51 20.72 0.045 83.37


Oct 30 2018 23:19:51 20.72 0.044 79.57


Oct 30 2018 23:20:51 20.72 0.037 75.60


Oct 30 2018 23:21:51 20.72 0.041 75.63


Oct 30 2018 23:22:51 20.72 0.045 87.14


Oct 30 2018 23:23:51 20.72 0.047 117.6


Oct 30 2018 23:24:51 20.72 0.045 96.94


Oct 30 2018 23:25:51 20.72 0.046 101.9


Oct 30 2018 23:26:51 20.72 0.046 85.44


Oct 30 2018 23:27:51 20.72 0.046 78.01


Oct 30 2018 23:28:51 20.72 0.046 74.75


Oct 30 2018 23:29:51 20.72 0.044 77.87


Oct 30 2018 23:30:51 20.72 0.044 97.17


Oct 30 2018 23:31:51 20.72 0.043 91.48


Oct 30 2018 23:32:51 20.72 0.037 79.89


Oct 30 2018 23:33:51 20.72 0.041 67.80


Oct 30 2018 23:34:51 20.72 0.045 70.76


Oct 30 2018 23:35:51 20.72 0.041 90.15


Oct 30 2018 23:36:51 20.72 0.040 59.62


Oct 30 2018 23:37:51 20.72 0.045 44.14


Oct 30 2018 23:38:51 20.72 0.046 46.43


Oct 30 2018 23:39:51 20.72 0.047 45.85
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: 005AS-
452603


CEMS Operator: RO Unit/Condition: Light Iron


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Oct 30 2018 23:40:51 20.72 0.044 47.56


Oct 30 2018 23:41:51 20.72 0.044 49.29


Oct 30 2018 23:42:51 20.72 0.047 79.74


Oct 30 2018 23:43:51 20.72 0.048 83.67


Oct 30 2018 23:44:51 20.73 0.049 63.77


Oct 30 2018 23:45:51 20.73 0.047 53.74


Oct 30 2018 23:46:51 20.72 0.047 64.54


Oct 30 2018 23:47:51 20.73 0.049 67.31


Oct 30 2018 23:48:51 20.73 0.046 62.38


Oct 30 2018 23:49:51 20.73 0.045 77.69


Oct 30 2018 23:50:51 20.73 0.045 48.06


Oct 30 2018 23:51:51 20.73 0.043 39.75


Oct 30 2018 23:52:51 20.73 0.042 47.21


Average: 20.72 0.042 80.69


Max: 20.73 0.049 153.6


Min: 20.72 0.030 39.75
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: 005AS-
452603


CEMS Operator: RO Unit/Condition: Light Iron


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Run 2 Post run bias - run 5
22:43:00 - 23:52:51


Name: O2 CO2 THC


Make/Model:


25A or 7E: 7E 7E 25A


Run summary data


Raw Avg: 20.72 0.042 80.69


Max: 20.73 0.049 153.6


Min: 20.72 0.030 39.75


Cylinder Concentrations


Zero: 0.000 0.000 0.000


Low: 264.5


Mid: 11.57 3.938 503.2


High: 21.26 8.419 865.6


Calibration Readings


Zero reading: 0.000 0.003 1.100


Low reading: 270.5


Mid reading: 11.55 3.924 506.6


High reading: 21.30 8.412 868.0


EPA Method 7E Error Calculations


Zero %Err: <2.0 0.000 0.036 N/A


Mid %Err: <2.0 -0.094 -0.166 N/A


High %Err: <2.0 0.188 -0.083 N/A


EPA Method 25A Error Calculations


Zero %Err: N/A N/A N/A 1.100


Low %Err: 5% of cyl N/A N/A 6.000


Mid %Err: 5% of cyl N/A N/A 3.400


High %Err: N/A N/A N/A 2.400


Initial Bias Data


Zero reading: 0.153 0.028 7.840


Span reading: 11.54 3.921 498.1


Zero % bias: <5.0 0.720 0.297 N/A


Span % bias: <5.0 -0.047 -0.036 N/A


Final Bias Data


Zero reading: 0.171 -0.019 2.320


Span reading: 11.45 3.919 498.1


Zero % bias: <5.0 0.804 -0.261 N/A


Span % bias: <5.0 -0.470 -0.059 N/A


Zero % drift: <3.0 0.084 0.558 N/A


Span % drift: <3.0 0.423 0.023 N/A


Zero drift: <3.0% span N/A N/A 5.520


Span drift: <3.0% span N/A N/A 0.000


Bias Corrected Averages


Cor Avg: 20.99 0.038 80.69
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: 005AS-
452603


CEMS Operator: RO Unit/Condition: Light Iron


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Run 3 Average Results - run 6
00:20:00 - 01:20:00


Name: O2 CO2 THC


Make/Model:


Oct 31 2018 00:21:00 20.73 0.023 56.77


Oct 31 2018 00:22:00 20.73 0.022 62.89


Oct 31 2018 00:23:00 20.73 0.021 87.31


Oct 31 2018 00:24:00 20.73 0.022 85.78


Oct 31 2018 00:25:00 20.73 0.020 92.14


Oct 31 2018 00:26:00 20.73 0.018 97.78


Oct 31 2018 00:27:00 20.73 0.016 111.0


Oct 31 2018 00:28:00 20.73 0.017 119.3


Oct 31 2018 00:29:00 20.73 0.016 92.55


Oct 31 2018 00:30:00 20.73 0.008 94.76


Oct 31 2018 00:31:00 20.73 0.010 79.90


Oct 31 2018 00:32:00 20.73 0.014 75.91


Oct 31 2018 00:33:00 20.73 0.015 110.1


Oct 31 2018 00:34:00 20.73 0.014 91.28


Oct 31 2018 00:35:00 20.73 0.015 96.96


Oct 31 2018 00:36:00 20.73 0.010 96.14


Oct 31 2018 00:37:00 20.73 0.009 103.8


Oct 31 2018 00:38:00 20.73 0.009 96.61


Oct 31 2018 00:39:00 20.73 0.012 100.7


Oct 31 2018 00:40:00 20.73 0.018 77.84


Oct 31 2018 00:41:00 20.74 0.019 107.5


Oct 31 2018 00:42:00 20.73 0.022 80.42


Oct 31 2018 00:43:00 20.73 0.023 71.79


Oct 31 2018 00:44:00 20.73 0.023 66.11


Oct 31 2018 00:45:00 20.73 0.022 102.8


Oct 31 2018 00:46:00 20.73 0.023 60.08


Oct 31 2018 00:47:00 20.73 0.022 73.67


Oct 31 2018 00:48:00 20.73 0.023 65.00


Oct 31 2018 00:49:00 20.73 0.020 70.03


Oct 31 2018 00:50:00 20.73 0.020 81.97


Oct 31 2018 00:51:00 20.73 0.020 74.98


Oct 31 2018 00:52:00 20.74 0.021 82.67


Oct 31 2018 00:53:00 20.73 0.019 132.4


Oct 31 2018 00:54:00 20.74 0.022 82.79


Oct 31 2018 00:55:00 20.73 0.017 78.06


Oct 31 2018 00:56:00 20.73 0.020 97.97


Oct 31 2018 00:57:00 20.73 0.017 95.86


Oct 31 2018 00:58:00 20.73 0.012 94.27


Oct 31 2018 00:59:00 20.73 0.012 97.05


Oct 31 2018 01:00:00 20.73 0.013 90.16


Oct 31 2018 01:01:00 20.73 0.013 92.41


Oct 31 2018 01:02:00 20.74 0.011 77.39


Oct 31 2018 01:03:00 20.73 0.006 74.64


Oct 31 2018 01:04:00 20.74 0.003 93.06


Oct 31 2018 01:05:00 20.74 0.008 106.1


Oct 31 2018 01:06:00 20.74 0.010 114.3


Oct 31 2018 01:07:00 20.74 0.010 105.4
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: 005AS-
452603


CEMS Operator: RO Unit/Condition: Light Iron


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Oct 31 2018 01:08:00 20.74 0.012 97.47


Oct 31 2018 01:09:00 20.74 0.010 89.25


Oct 31 2018 01:10:00 20.74 0.012 92.06


Oct 31 2018 01:11:00 20.74 0.010 71.73


Oct 31 2018 01:12:00 20.74 0.010 82.17


Oct 31 2018 01:13:00 20.74 0.010 79.60


Oct 31 2018 01:14:00 20.74 0.010 78.53


Oct 31 2018 01:15:00 20.74 0.011 84.43


Oct 31 2018 01:16:00 20.74 0.010 82.25


Oct 31 2018 01:17:00 20.74 0.009 90.69


Oct 31 2018 01:18:00 20.74 0.008 104.5


Oct 31 2018 01:19:00 20.74 0.007 104.3


Oct 31 2018 01:20:00 20.74 0.007 87.90


Average: 20.73 0.015 89.05


Max: 20.74 0.023 132.4


Min: 20.73 0.003 56.77
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: 005AS-
452603


CEMS Operator: RO Unit/Condition: Light Iron


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Run 3 Post run bias - run 6
00:20:00 - 01:20:00


Name: O2 CO2 THC


Make/Model:


25A or 7E: 7E 7E 25A


Run summary data


Raw Avg: 20.73 0.015 89.05


Max: 20.74 0.023 132.4


Min: 20.73 0.003 56.77


Cylinder Concentrations


Zero: 0.000 0.000 0.000


Low: 264.5


Mid: 11.57 3.938 503.2


High: 21.26 8.419 865.6


Calibration Readings


Zero reading: 0.000 0.003 1.100


Low reading: 270.5


Mid reading: 11.55 3.924 506.6


High reading: 21.30 8.412 868.0


EPA Method 7E Error Calculations


Zero %Err: <2.0 0.000 0.036 N/A


Mid %Err: <2.0 -0.094 -0.166 N/A


High %Err: <2.0 0.188 -0.083 N/A


EPA Method 25A Error Calculations


Zero %Err: N/A N/A N/A 1.100


Low %Err: 5% of cyl N/A N/A 6.000


Mid %Err: 5% of cyl N/A N/A 3.400


High %Err: N/A N/A N/A 2.400


Initial Bias Data


Zero reading: 0.171 -0.019 2.320


Span reading: 11.45 3.919 498.1


Zero % bias: <5.0 0.804 -0.261 N/A


Span % bias: <5.0 -0.470 -0.059 N/A


Final Bias Data


Zero reading: 0.160 -0.006 3.230


Span reading: 11.53 3.933 506.2


Zero % bias: <5.0 0.753 -0.107 N/A


Span % bias: <5.0 -0.094 0.107 N/A


Zero % drift: <3.0 0.051 0.154 N/A


Span % drift: <3.0 0.376 0.166 N/A


Zero drift: <3.0% span N/A N/A -0.910


Span drift: <3.0% span N/A N/A -8.100


Bias Corrected Averages


Cor Avg: 21.01 0.027 89.05
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LABORATORY ANALYSIS DATA 
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Appendix C.1 
Hexavalent Chromium Analyses 
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             Client:        M039 - Montrose Air Quality Services
             Report Number: 18-499
             ═══════════════════════════════════════════════════════════════════════


             Lab ID:        18-S2774
             Client ID:     1-Cr FH Rinses
             Site:          Schnitzer Steel
             Source:        Shredder Exhaust Stack
             Sample Date:   10/29/18
             Sample Volume: 90.0 mL


                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         0.169   0.0200      0.0152   0.0018
              Total Cr     < DL     4.00        < DL     0.360
             


             Lab ID:        18-S2775
             Client ID:     1-Cr Impingers 1-3
             Site:          Schnitzer Steel
             Source:        Shredder Exhaust Stack
             Sample Date:   10/29/18
             Sample Volume: 390. mL


                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         0.0680  0.0200      0.0265   0.0078
              Total Cr     < DL     4.00        < DL     1.56
             


             Lab ID:        18-S2776
             Client ID:     2-Cr FH Rinses
             Site:          Schnitzer Steel
             Source:        Shredder Exhaust Stack
             Sample Date:   10/29/18
             Sample Volume: 102. mL


                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         0.137   0.0200      0.0140   0.0020
              Total Cr     < DL     4.00        < DL     0.408
             


             Lab ID:        18-S2777
             Client ID:     2-Cr Impingers 1-3
             Site:          Schnitzer Steel
             Source:        Shredder Exhaust Stack
             Sample Date:   10/29/18
             Sample Volume: 345. mL


                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         0.0370  0.0200      0.0128   0.0069
              Total Cr     < DL     4.00        < DL     1.38
             


             Lab ID:        18-S2778
             Client ID:     3-Cr FH Rinses
             Site:          Schnitzer Steel
             Source:        Shredder Exhaust Stack
             Sample Date:   10/30/18
             Sample Volume: 102. mL


                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         0.0930  0.0200      0.0095   0.0020
              Total Cr     < DL     4.00        < DL     0.408
             


                   Analysis performed by:    CHESTER LabNet
                                                            12242 SW Garden Place ♦ Tigard, OR 97223 ♦ (503) 624-2183 ♦ www.chesterlab.net
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             Client:        M039 - Montrose Air Quality Services
             Report Number: 18-499
             ═══════════════════════════════════════════════════════════════════════


             Lab ID:        18-S2779
             Client ID:     3-Cr Impingers 1-3
             Site:          Schnitzer Steel
             Source:        Shredder Exhaust Stack
             Sample Date:   10/30/18
             Sample Volume: 280. mL


                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         0.0390  0.0200      0.0109   0.0056
              Total Cr     < DL     4.00        < DL     1.12
             


             Lab ID:        18-S2780
             Client ID:     4-Cr FH Rinses
             Site:          Schnitzer Steel
             Source:        Shredder Exhaust Stack
             Sample Date:   10/30/18
             Sample Volume: 102. mL


                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         0.101   0.0200      0.0103   0.0020
              Total Cr     < DL     4.00        < DL     0.408
             


             Lab ID:        18-S2781
             Client ID:     4-Cr Impingers 1-3
             Site:          Schnitzer Steel
             Source:        Shredder Exhaust Stack
             Sample Date:   10/30/18
             Sample Volume: 285. mL


                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         0.0430  0.0200      0.0123   0.0057
              Total Cr     < DL     4.00        < DL     1.14
             


             Lab ID:        18-S2782
             Client ID:     5-Cr FH Rinses
             Site:          Schnitzer Steel
             Source:        Shredder Exhaust Stack
             Sample Date:   10/30/18
             Sample Volume: 102. mL


                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         0.103   0.0200      0.0105   0.0020
              Total Cr     < DL     4.00        < DL     0.408
             


             Lab ID:        18-S2783
             Client ID:     5-Cr Impingers 1-3
             Site:          Schnitzer Steel
             Source:        Shredder Exhaust Stack
             Sample Date:   10/30/18
             Sample Volume: 270. mL


                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         0.0520  0.0200      0.0140   0.0054
              Total Cr     < DL     4.00        < DL     1.08
             


                   Analysis performed by:    CHESTER LabNet
                                                            12242 SW Garden Place ♦ Tigard, OR 97223 ♦ (503) 624-2183 ♦ www.chesterlab.net
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             Client:        M039 - Montrose Air Quality Services
             Report Number: 18-499
             ═══════════════════════════════════════════════════════════════════════


             Lab ID:        18-S2784
             Client ID:     6-Cr FH Rinses
             Site:          Schnitzer Steel
             Source:        Shredder Exhaust Stack
             Sample Date:   10/31/18
             Sample Volume: 139. mL


                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         0.0840  0.0200      0.0117   0.0028
              Total Cr     < DL     4.00        < DL     0.556
             


             Lab ID:        18-S2785
             Client ID:     6-Cr Impingers 1-3
             Site:          Schnitzer Steel
             Source:        Shredder Exhaust Stack
             Sample Date:   10/31/18
             Sample Volume: 270. mL


                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         0.0360  0.0200      0.0097   0.0054
              Total Cr     < DL     4.00        < DL     1.08
             


             Lab ID:        18-S2786
             Client ID:     FB-Cr FH Rinses
             Site:          Schnitzer Steel
             Source:        Shredder Exhaust Stack
             Sample Date:   10/29/18
             Sample Volume: 39.0 mL


                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         0.583   0.0200      0.0227   0.0008
              Total Cr     < DL     4.00        < DL     0.156
             


             Lab ID:        18-S2787
             Client ID:     FB-Cr Impingers 1-3
             Site:          Schnitzer Steel
             Source:        Shredder Exhaust Stack
             Sample Date:   10/29/18
             Sample Volume: 240. mL


                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         0.0290  0.0200      0.0070   0.0048
              Total Cr     < DL     4.00        < DL     0.960
             


                   Analysis performed by:    CHESTER LabNet
                                                            12242 SW Garden Place ♦ Tigard, OR 97223 ♦ (503) 624-2183 ♦ www.chesterlab.net
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Appendix C.2 
Benzene Analyses 
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Appendix C.3 
Total Organic Carbon – EPA 25C Analyses 
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Appendix C.4 
Total Organic Carbon – TO-12 Analyses 
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PolyChlorinated Biphenyls Analyses 
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Enclosed are the results for the sample set received at Vista Analytical Laboratory on November 01, 2018 under 


your Project Name  'Schnitzer Steel 005AS-452603'.


Vista Analytical Laboratory is committed to serving you effectively.  If you require additional information, please 


contact me at 916-673-1520 or by email at mmaier@vista-analytical.com.  


Thank you for choosing Vista as part of your analytical support team.


Sincerely,


Martha Maier


Laboratory Director


November 27, 2018


Vista Work Order No. 1803396


Montrose Environmental Company


2825 Verne Roberts Circle


Antioch, CA 94509


Dear Mr. Odell,


Mr. Robert Odell


Vista Analytical Laboratory certifies that the report herein meets all the requirements set forth by NELAP for those applicable test 


methods. Results relate only to the samples as received by the laboratory. This report should not be reproduced except in full without 


the written approval of Vista. 


Vista Analytical Laboratory    1104 Windfield Way    El Dorado Hills, CA 95762    ph: 916-673-1520    fx: 916-673-0106    www.vista-analytical.com
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Vista Work Order No. 1803396


Case Narrative


Sample Condition on Receipt:


Eight MM5 samples were received in good condition and within the method temperature requirements.  The 


samples were received and stored securely in accordance with Vista standard operating procedures and EPA 


methodology.  As requested, the reagent blanks were placed on hold.


Analytical Notes:


CARB Method 428


These samples were extracted and analyzed for total homologue PCBs by CARB Method 428 using a ZB-1 GC 


column.  


Holding Times


The method holding time criteria were met for the samples.


Quality Control


The Initial Calibration and Continuing Calibration Verifications met the method acceptance criteria.


A Method Blank and Ongoing Precision and Recovery sample (OPR) were extracted and analyzed with the 


preparation batch.  No analytes were detected aabove the reporting limits in the Method Blank.  The OPR 


recoveries were within the method acceptance criteria.


The labeled standard recoveries outside the acceptance criteria are listed in the table below.
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QC Anomalies


LabNumber SampleName Analysis Analyte Flag %Rec


1803396-01 1-PCB CARB Method 428 13C-PCB-1 H 31.0


1803396-01 1-PCB CARB Method 428 13C-PCB-3 H 30.9


1803396-01 1-PCB CARB Method 428 13C-PCB-4 H 130


1803396-01 1-PCB CARB Method 428 13C-PCB-209 H 133


1803396-02 2-PCB CARB Method 428 13C-PCB-1 H 31.4


1803396-02 2-PCB CARB Method 428 13C-PCB-3 H 29.4


1803396-02 2-PCB CARB Method 428 13C-PCB-209 H 132


1803396-03 3-PCB CARB Method 428 13C-PCB-3 H 39.0


1803396-04 4-PCB CARB Method 428 13C-PCB-1 H 33.3


1803396-04 4-PCB CARB Method 428 13C-PCB-3 H 31.3


1803396-05 5-PCB CARB Method 428 13C-PCB-1 H 28.6


1803396-05 5-PCB CARB Method 428 13C-PCB-3 H 30.0


1803396-06 6-PCB CARB Method 428 13C-PCB-1 H 30.3


1803396-06 6-PCB CARB Method 428 13C-PCB-3 H 29.4


H = Recovery was outside laboratory acceptance criteria.
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Client


Sample ID


Sample Inventory Report


Vista 


Sample ID Sampled Received Components/Containers


1803396-01 1-PCB 29-Oct-18 00:00 01-Nov-18 15:16 Filter


XAD


FH Rinse


BH Rinse


IMP Rinse


IMP Contents


1803396-02 2-PCB 29-Oct-18 00:00 01-Nov-18 15:16 Filter


XAD


FH Rinse


BH Rinse


IMP Rinse


IMP Contents


1803396-03 3-PCB 30-Oct-18 00:00 01-Nov-18 15:16 Filter


XAD


FH Rinse


BH Rinse


IMP Rinse


IMP Contents


1803396-04 4-PCB 30-Oct-18 00:00 01-Nov-18 15:16 Filter


XAD


FH Rinse


BH Rinse


IMP Rinse


IMP Contents


1803396-05 5-PCB 30-Oct-18 00:00 01-Nov-18 15:16 Filter


XAD


FH Rinse


BH Rinse


IMP Rinse


IMP Contents


1803396-06 6-PCB 31-Oct-18 00:00 01-Nov-18 15:16 Filter


XAD


FH Rinse


BH Rinse


IMP Rinse


IMP Contents


1803396-07 FB-PCB 31-Oct-18 00:00 01-Nov-18 15:16 Filter


XAD


FH Rinse


Vista Project: 1803396 Client Project:  Schnitzer Steel 005AS-452603
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Client


Sample ID


Sample Inventory Report


Vista 


Sample ID Sampled Received Components/Containers


1803396-07 FB-PCB 31-Oct-18 00:00 01-Nov-18 15:16 BH Rinse


IMP Rinse


IMP Contents


1803396-08 Reagent Blanks 31-Oct-18 00:00 01-Nov-18 15:16 Rinse


Methanol Rinse


Toluene Rinse


MeCl2 Rinse


Other


Vista Project: 1803396 Client Project:  Schnitzer Steel 005AS-452603
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ANALYTICAL RESULTS 
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Analyte Conc.  (ng/Sample) DL EMPC Qualifiers


Total monoCB 0.0125ND


Total diCB 0.0387ND


Total triCB 0.00973ND


Total tetraCB 0.0130ND


Total pentaCB 0.0211ND


Total hexaCB 0.0154ND


Total heptaCB 0.00698ND


Total octaCB 0.0103ND


Total nonaCB 0.00824ND


DecaCB 0.00551ND


Total PCB 0.0387ND


Sample ID: CARB Method 428


Matrix: Air QC Batch: B8K0070


Date Extracted: 12-Nov-2018   7:33


Lab Sample:


Date Analyzed:


B8K0070-BLK1


14-Nov-18 18:29  Column: ZB-1


Labeled Standard %R LCL-UCL Qualifiers


Method Blank


13C-PCB-1IS 43.8  40- 120  


13C-PCB-3IS 46.7  40- 120  


13C-PCB-4IS 65.9  40- 120  


13C-PCB-11IS 75.1  40- 120  


13C-PCB-9IS 67.6  40- 120  


13C-PCB-19IS 54.3  40- 120  


13C-PCB-28IS 67.6  40- 120  


13C-PCB-32IS 59.5  40- 120  


13C-PCB-37IS 73.7  40- 120  


13C-PCB-47IS 81.0  40- 120  


13C-PCB-52IS 87.4  40- 120  


13C-PCB-54IS 91.5  40- 120  


13C-PCB-70IS 89.0  40- 120  


13C-PCB-77IS 82.2  40- 120  


13C-PCB-80IS 87.5  40- 120  


13C-PCB-81IS 84.5  40- 120  


13C-PCB-95IS 80.6  40- 120  


13C-PCB-97IS 86.2  40- 120  


13C-PCB-101IS 86.0  40- 120  


13C-PCB-104IS 83.1  40- 120  


13C-PCB-105IS 96.7  40- 120  


13C-PCB-114IS 93.3  40- 120  


13C-PCB-118IS 87.0  40- 120  


13C-PCB-123IS 88.8  40- 120  


13C-PCB-126IS 93.4  40- 120  


13C-PCB-127IS 97.4  40- 120  


13C-PCB-138IS 89.1  40- 120  


13C-PCB-141IS 90.9  40- 120  


13C-PCB-153IS 88.3  40- 120  


13C-PCB-155IS 90.8  40- 120  


13C-PCB-156IS 91.6  40- 120  


13C-PCB-157IS 91.1  40- 120  


13C-PCB-159IS 91.5  40- 120  


13C-PCB-167IS 90.5  40- 120  


13C-PCB-169IS 87.3  40- 120  


13C-PCB-170IS 88.8  40- 120  


13C-PCB-180IS 89.6  40- 120  
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Sample ID: CARB Method 428


Matrix: Air QC Batch: B8K0070


Date Extracted: 12-Nov-2018   7:33


Lab Sample:


Date Analyzed:


B8K0070-BLK1


14-Nov-18 18:29  Column: ZB-1


Labeled Standard %R LCL-UCL Qualifiers


Method Blank


13C-PCB-188IS 84.3  40- 120  


13C-PCB-189IS 87.7  40- 120  


13C-PCB-194IS 82.1  40- 120  


13C-PCB-202IS 89.7  40- 120  


13C-PCB-206IS 84.5  40- 120  


13C-PCB-208IS 83.7  40- 120  


13C-PCB-209IS 90.0  40- 120  


DL - Sample specifc estimated detection limit


EMPC - Estimated maximum possible concentration


LCL-UCL - Lower control limit - upper control limit


Results reported to RL.
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PCB-3 60 - 1401206.00 5.00


PCB-15 60 - 1401115.56 5.00


PCB-28 60 - 1401165.81 5.00


PCB-77 60 - 1401065.28 5.00


PCB-106/118 60 - 14095.49.54 10.0


PCB-156 60 - 1401025.10 5.00


PCB-180 60 - 1401025.10 5.00


PCB-202 60 - 1401065.30 5.00


PCB-207 60 - 1401015.04 5.00


PCB-209 60 - 1401005.01 5.00


Sample ID: OPR CARB Method 428


Matrix: Air QC Batch: B8K0070


Date Extracted: 12-Nov-2018   7:33


Lab Sample:


Date Analyzed:


B8K0070-BS1


14-Nov-18 16:19  Column: ZB-1


Analyte %R Limits Labeled Standard %R LCL-UCLAmt Found (ng/Sample) Spike Amt


13C-PCB-1IS 50.3  40 -  120


13C-PCB-3IS 52.3  40 -  120


13C-PCB-4IS 74.5  40 -  120


13C-PCB-11IS 82.3  40 -  120


13C-PCB-9IS 77.2  40 -  120


13C-PCB-19IS 61.0  40 -  120


13C-PCB-28IS 73.9  40 -  120


13C-PCB-32IS 60.8  40 -  120


13C-PCB-37IS 80.9  40 -  120


13C-PCB-47IS 89.9  40 -  120


13C-PCB-52IS 94.1  40 -  120


13C-PCB-54IS 97.6  40 -  120


13C-PCB-70IS 96.4  40 -  120


13C-PCB-77IS 93.7  40 -  120


13C-PCB-80IS 96.0  40 -  120


13C-PCB-81IS 99.2  40 -  120


13C-PCB-95IS 89.6  40 -  120


13C-PCB-97IS 90.5  40 -  120


13C-PCB-101IS 90.6  40 -  120


13C-PCB-104IS 91.6  40 -  120


13C-PCB-105IS 108  40 -  120


13C-PCB-114IS 108  40 -  120


13C-PCB-118IS 95.6  40 -  120


13C-PCB-123IS 96.4  40 -  120


13C-PCB-126IS 106  40 -  120


13C-PCB-127IS 105  40 -  120


13C-PCB-138IS 94.8  40 -  120


13C-PCB-141IS 96.3  40 -  120


13C-PCB-153IS 95.9  40 -  120


13C-PCB-155IS 98.4  40 -  120


13C-PCB-156IS 98.1  40 -  120


13C-PCB-157IS 97.3  40 -  120


13C-PCB-159IS 98.3  40 -  120


13C-PCB-167IS 95.9  40 -  120


13C-PCB-169IS 95.0  40 -  120


13C-PCB-170IS 98.0  40 -  120


13C-PCB-180IS 95.5  40 -  120


13C-PCB-188IS 94.9  40 -  120
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Sample ID: OPR CARB Method 428


Matrix: Air QC Batch: B8K0070


Date Extracted: 12-Nov-2018   7:33


Lab Sample:


Date Analyzed:


B8K0070-BS1


14-Nov-18 16:19  Column: ZB-1


Analyte %R Limits Labeled Standard %R LCL-UCLAmt Found (ng/Sample) Spike Amt


13C-PCB-189IS 101  40 -  120


13C-PCB-194IS 89.2  40 -  120


13C-PCB-202IS 92.7  40 -  120


13C-PCB-206IS 89.6  40 -  120


13C-PCB-208IS 85.7  40 -  120


13C-PCB-209IS 90.4  40 -  120


LCL-UCL - Lower control limit - upper control limit
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Analyte Conc.  (ng/Sample) DL EMPC Qualifiers


Total monoCB 57.8


Total diCB 627


Total triCB 1200


Total tetraCB 288


Total pentaCB 28.9


Total hexaCB 8.99


Total heptaCB 5.87


Total octaCB 1.42


Total nonaCB 0.0341ND


DecaCB 0.0328ND


Total PCB 2220


Sample ID: 


Matrix:


QC Batch: Date Extracted:


Lab Sample:


Date Analyzed:


Labeled Standard %R LCL-UCL Qualifiers


Air Train


B8K0070 12-Nov-18 07:33


1-PCB CARB Method 428
Laboratory Data


1803396-01 Date Received: 11/1/2018   3:16:00PM


Sample DataClient Data


Name:


Project:


Date Collected: 10/29/2018  12:00:00AM


Montrose Environmental Company


Schnitzer Steel 005AS-452603


14-Nov-18 20:39  Column: ZB-1


13C-PCB-1IS H 40 -  12031.0


13C-PCB-3IS H 40 -  12030.9


13C-PCB-4IS H 40 -  120130


13C-PCB-11IS   40 -  12087.2


13C-PCB-9IS   40 -  12081.8


13C-PCB-19IS   40 -  12048.1


13C-PCB-28IS   40 -  12076.3


13C-PCB-32IS   40 -  12059.6


13C-PCB-37IS   40 -  12089.7


13C-PCB-47IS   40 -  12097.6


13C-PCB-52IS   40 -  12093.0


13C-PCB-54IS   40 -  12086.2


13C-PCB-70IS   40 -  120102


13C-PCB-77IS   40 -  12090.8


13C-PCB-80IS   40 -  120105


13C-PCB-81IS   40 -  12090.1


13C-PCB-95IS   40 -  120100


13C-PCB-97IS   40 -  12099.3


13C-PCB-101IS   40 -  12095.7


13C-PCB-104IS   40 -  12098.2


13C-PCB-105IS   40 -  12089.4


13C-PCB-114IS   40 -  12098.6


13C-PCB-118IS   40 -  12085.1


13C-PCB-123IS   40 -  12088.2


13C-PCB-126IS   40 -  12084.3


13C-PCB-127IS   40 -  12091.8


13C-PCB-138IS   40 -  12084.5


13C-PCB-141IS   40 -  12090.1


13C-PCB-153IS   40 -  12094.9


13C-PCB-155IS   40 -  12097.8


13C-PCB-156IS   40 -  12085.3


13C-PCB-157IS   40 -  12091.8


13C-PCB-159IS   40 -  12091.6


13C-PCB-167IS   40 -  12087.9


13C-PCB-169IS   40 -  12069.3


13C-PCB-170IS   40 -  12083.1


13C-PCB-180IS   40 -  12094.2


13C-PCB-188IS   40 -  12098.0


13C-PCB-189IS   40 -  12072.3
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Sample ID: 


Matrix:


QC Batch: Date Extracted:


Lab Sample:


Date Analyzed:


Labeled Standard %R LCL-UCL Qualifiers


Air Train


B8K0070 12-Nov-18 07:33


1-PCB CARB Method 428
Laboratory Data


1803396-01 Date Received: 11/1/2018   3:16:00PM


Sample DataClient Data


Name:


Project:


Date Collected: 10/29/2018  12:00:00AM


Montrose Environmental Company


Schnitzer Steel 005AS-452603


14-Nov-18 20:39  Column: ZB-1


13C-PCB-194IS   40 -  12088.1


13C-PCB-202IS   40 -  12074.2


13C-PCB-206IS   40 -  120105


13C-PCB-208IS   40 -  12095.0


13C-PCB-209IS H 40 -  120133


13C-PCB-79PS   60 -  14086.1


13C-PCB-178PS   60 -  14084.4


DL - Sample specifc estimated detection limit


EMPC - Estimated maximum possible concentration


LCL-UCL - Lower control limit - upper control limit


Results reported to RL.
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Analyte Conc.  (ng/Sample) DL EMPC Qualifiers


Total monoCB 27.6


Total diCB 334


Total triCB 542


Total tetraCB 131


Total pentaCB 15.3


Total hexaCB 3.23


Total heptaCB 1.10


Total octaCB 0.3840.124


Total nonaCB 0.0370ND


DecaCB 0.00900ND


Total PCB 1050


Sample ID: 


Matrix:


QC Batch: Date Extracted:


Lab Sample:


Date Analyzed:


Labeled Standard %R LCL-UCL Qualifiers


Air Train


B8K0070 12-Nov-18 07:33


2-PCB CARB Method 428
Laboratory Data


1803396-02 Date Received: 11/1/2018   3:16:00PM


Sample DataClient Data


Name:


Project:


Date Collected: 10/29/2018  12:00:00AM


Montrose Environmental Company


Schnitzer Steel 005AS-452603


14-Nov-18 21:44  Column: ZB-1


13C-PCB-1IS H 40 -  12031.4


13C-PCB-3IS H 40 -  12029.4


13C-PCB-4IS   40 -  12067.0


13C-PCB-11IS   40 -  12099.2


13C-PCB-9IS   40 -  12085.1


13C-PCB-19IS   40 -  12048.9


13C-PCB-28IS   40 -  12083.1


13C-PCB-32IS   40 -  12052.0


13C-PCB-37IS   40 -  12074.4


13C-PCB-47IS   40 -  12095.0


13C-PCB-52IS   40 -  12088.8


13C-PCB-54IS   40 -  12093.4


13C-PCB-70IS   40 -  120104


13C-PCB-77IS   40 -  12090.7


13C-PCB-80IS   40 -  12097.0


13C-PCB-81IS   40 -  12099.5


13C-PCB-95IS   40 -  120105


13C-PCB-97IS   40 -  120100


13C-PCB-101IS   40 -  120102


13C-PCB-104IS   40 -  120101


13C-PCB-105IS   40 -  12087.5


13C-PCB-114IS   40 -  12099.8


13C-PCB-118IS   40 -  12093.9


13C-PCB-123IS   40 -  12093.0


13C-PCB-126IS   40 -  12084.3


13C-PCB-127IS   40 -  12082.7


13C-PCB-138IS   40 -  12093.0


13C-PCB-141IS   40 -  12095.3


13C-PCB-153IS   40 -  12099.5


13C-PCB-155IS   40 -  12093.2


13C-PCB-156IS   40 -  12091.6


13C-PCB-157IS   40 -  120101


13C-PCB-159IS   40 -  12097.0


13C-PCB-167IS   40 -  12092.0


13C-PCB-169IS   40 -  12072.8


13C-PCB-170IS   40 -  12090.7


13C-PCB-180IS   40 -  120102


13C-PCB-188IS   40 -  120102


13C-PCB-189IS   40 -  12080.9
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Sample ID: 


Matrix:


QC Batch: Date Extracted:


Lab Sample:


Date Analyzed:


Labeled Standard %R LCL-UCL Qualifiers


Air Train


B8K0070 12-Nov-18 07:33


2-PCB CARB Method 428
Laboratory Data


1803396-02 Date Received: 11/1/2018   3:16:00PM


Sample DataClient Data


Name:


Project:


Date Collected: 10/29/2018  12:00:00AM


Montrose Environmental Company


Schnitzer Steel 005AS-452603


14-Nov-18 21:44  Column: ZB-1


13C-PCB-194IS   40 -  12099.2


13C-PCB-202IS   40 -  12077.3


13C-PCB-206IS   40 -  120108


13C-PCB-208IS   40 -  12099.8


13C-PCB-209IS H 40 -  120132


13C-PCB-79PS   60 -  14098.4


13C-PCB-178PS   60 -  140101


DL - Sample specifc estimated detection limit


EMPC - Estimated maximum possible concentration


LCL-UCL - Lower control limit - upper control limit


Results reported to RL.
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Analyte Conc.  (ng/Sample) DL EMPC Qualifiers


Total monoCB 19.8


Total diCB 311


Total triCB 446418


Total tetraCB 139


Total pentaCB 13.3


Total hexaCB 2.10


Total heptaCB 0.314


Total octaCB 0.0746


Total nonaCB 0.0227ND


DecaCB 0.0115ND


Total PCB 904


Sample ID: 


Matrix:


QC Batch: Date Extracted:


Lab Sample:


Date Analyzed:


Labeled Standard %R LCL-UCL Qualifiers


Air Train


B8K0070 12-Nov-18 07:33


3-PCB CARB Method 428
Laboratory Data


1803396-03 Date Received: 11/1/2018   3:16:00PM


Sample DataClient Data


Name:


Project:


Date Collected: 10/30/2018  12:00:00AM


Montrose Environmental Company


Schnitzer Steel 005AS-452603


15-Nov-18 05:32  Column: ZB-1


13C-PCB-1IS   40 -  12041.9


13C-PCB-3IS H 40 -  12039.0


13C-PCB-4IS   40 -  12068.9


13C-PCB-11IS   40 -  12089.9


13C-PCB-9IS   40 -  12084.1


13C-PCB-19IS   40 -  12068.9


13C-PCB-28IS   40 -  12087.2


13C-PCB-32IS   40 -  12081.3


13C-PCB-37IS   40 -  12099.1


13C-PCB-47IS   40 -  12091.6


13C-PCB-52IS   40 -  12089.8


13C-PCB-54IS   40 -  12075.4


13C-PCB-70IS   40 -  12094.0


13C-PCB-77IS   40 -  12089.2


13C-PCB-80IS   40 -  120100


13C-PCB-81IS   40 -  12094.7


13C-PCB-95IS   40 -  12097.9


13C-PCB-97IS   40 -  12097.4


13C-PCB-101IS   40 -  12094.8


13C-PCB-104IS   40 -  12092.9


13C-PCB-105IS   40 -  120113


13C-PCB-114IS   40 -  120118


13C-PCB-118IS   40 -  12091.4


13C-PCB-123IS   40 -  12092.5


13C-PCB-126IS   40 -  120109


13C-PCB-127IS   40 -  120113


13C-PCB-138IS   40 -  12087.2


13C-PCB-141IS   40 -  12092.9


13C-PCB-153IS   40 -  12097.0


13C-PCB-155IS   40 -  120107


13C-PCB-156IS   40 -  12088.8


13C-PCB-157IS   40 -  12096.7


13C-PCB-159IS   40 -  12094.7


13C-PCB-167IS   40 -  12089.4


13C-PCB-169IS   40 -  12074.7


13C-PCB-170IS   40 -  12091.7


13C-PCB-180IS   40 -  12099.3


13C-PCB-188IS   40 -  12098.9


13C-PCB-189IS   40 -  12083.9
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Sample ID: 


Matrix:


QC Batch: Date Extracted:


Lab Sample:


Date Analyzed:


Labeled Standard %R LCL-UCL Qualifiers


Air Train


B8K0070 12-Nov-18 07:33


3-PCB CARB Method 428
Laboratory Data


1803396-03 Date Received: 11/1/2018   3:16:00PM


Sample DataClient Data


Name:


Project:


Date Collected: 10/30/2018  12:00:00AM


Montrose Environmental Company


Schnitzer Steel 005AS-452603


15-Nov-18 05:32  Column: ZB-1


13C-PCB-194IS   40 -  12093.5


13C-PCB-202IS   40 -  120106


13C-PCB-206IS   40 -  12095.1


13C-PCB-208IS   40 -  12084.2


13C-PCB-209IS   40 -  120108


13C-PCB-79PS   60 -  14098.5


13C-PCB-178PS   60 -  14060.7


DL - Sample specifc estimated detection limit


EMPC - Estimated maximum possible concentration


LCL-UCL - Lower control limit - upper control limit


Results reported to RL.
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Analyte Conc.  (ng/Sample) DL EMPC Qualifiers


Total monoCB 2560


Total diCB 12000


Total triCB 9400


Total tetraCB 2240


Total pentaCB 677


Total hexaCB 252


Total heptaCB 29.8


Total octaCB 3.15


Total nonaCB 0.602


DecaCB 0.0752


Total PCB 27200


Sample ID: 


Matrix:


QC Batch: Date Extracted:


Lab Sample:


Date Analyzed:


Labeled Standard %R LCL-UCL Qualifiers


Air Train


B8K0070 12-Nov-18 07:33


4-PCB CARB Method 428
Laboratory Data


1803396-04 Date Received: 11/1/2018   3:16:00PM


Sample DataClient Data


Name:


Project:


Date Collected: 10/30/2018  12:00:00AM


Montrose Environmental Company


Schnitzer Steel 005AS-452603


15-Nov-18 06:37  Column: ZB-1


16-Nov-18 10:52  Column: ZB-1


13C-PCB-1IS H 40 -  12033.3


13C-PCB-3IS H 40 -  12031.3


13C-PCB-4IS D 40 -  12080.3


13C-PCB-11IS   40 -  12090.2


13C-PCB-9IS D 40 -  12083.1


13C-PCB-19IS   40 -  12058.9


13C-PCB-28IS   40 -  12074.0


13C-PCB-32IS D 40 -  12074.2


13C-PCB-37IS   40 -  12098.7


13C-PCB-47IS   40 -  12083.7


13C-PCB-52IS   40 -  12079.2


13C-PCB-54IS   40 -  12065.8


13C-PCB-70IS   40 -  12086.6


13C-PCB-77IS   40 -  12093.5


13C-PCB-80IS   40 -  12092.2


13C-PCB-81IS   40 -  12095.7


13C-PCB-95IS   40 -  12086.2


13C-PCB-97IS   40 -  12090.9


13C-PCB-101IS   40 -  12090.5


13C-PCB-104IS   40 -  12080.7


13C-PCB-105IS   40 -  120114


13C-PCB-114IS   40 -  120109


13C-PCB-118IS   40 -  12096.5


13C-PCB-123IS   40 -  12092.6


13C-PCB-126IS   40 -  120111


13C-PCB-127IS   40 -  120111


13C-PCB-138IS   40 -  12089.9


13C-PCB-141IS   40 -  12091.0


13C-PCB-153IS   40 -  12088.4


13C-PCB-155IS   40 -  12089.8


13C-PCB-156IS   40 -  12099.2


13C-PCB-157IS   40 -  120106


13C-PCB-159IS   40 -  12099.2


13C-PCB-167IS   40 -  12095.8


13C-PCB-169IS   40 -  12093.2


13C-PCB-170IS   40 -  12098.4


13C-PCB-180IS   40 -  12096.3


13C-PCB-188IS   40 -  12089.1


13C-PCB-189IS   40 -  12096.4
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Sample ID: 


Matrix:


QC Batch: Date Extracted:


Lab Sample:


Date Analyzed:


Labeled Standard %R LCL-UCL Qualifiers


Air Train


B8K0070 12-Nov-18 07:33


4-PCB CARB Method 428
Laboratory Data


1803396-04 Date Received: 11/1/2018   3:16:00PM


Sample DataClient Data


Name:


Project:


Date Collected: 10/30/2018  12:00:00AM


Montrose Environmental Company


Schnitzer Steel 005AS-452603


15-Nov-18 06:37  Column: ZB-1


16-Nov-18 10:52  Column: ZB-1


13C-PCB-194IS   40 -  12090.5


13C-PCB-202IS   40 -  12096.2


13C-PCB-206IS   40 -  12086.9


13C-PCB-208IS   40 -  12083.2


13C-PCB-209IS   40 -  12091.2


13C-PCB-79PS   60 -  14091.9


13C-PCB-178PS   60 -  14060.6


DL - Sample specifc estimated detection limit


EMPC - Estimated maximum possible concentration


LCL-UCL - Lower control limit - upper control limit


Results reported to RL.
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Analyte Conc.  (ng/Sample) DL EMPC Qualifiers


Total monoCB 2980


Total diCB 16100


Total triCB 15700


Total tetraCB 3980


Total pentaCB 564


Total hexaCB 176


Total heptaCB 30.5


Total octaCB 7.68


Total nonaCB 2.23


DecaCB 0.250


Total PCB 39500


Sample ID: 


Matrix:


QC Batch: Date Extracted:


Lab Sample:


Date Analyzed:


Labeled Standard %R LCL-UCL Qualifiers


Air Train


B8K0070 12-Nov-18 07:33


5-PCB CARB Method 428
Laboratory Data


1803396-05 Date Received: 11/1/2018   3:16:00PM


Sample DataClient Data


Name:


Project:


Date Collected: 10/30/2018  12:00:00AM


Montrose Environmental Company


Schnitzer Steel 005AS-452603


15-Nov-18 07:42  Column: ZB-1


15-Nov-18 18:31  Column: ZB-1


13C-PCB-1IS H 40 -  12028.6


13C-PCB-3IS H 40 -  12030.0


13C-PCB-4IS D 40 -  12072.1


13C-PCB-11IS   40 -  12085.3


13C-PCB-9IS D 40 -  12078.6


13C-PCB-19IS   40 -  12051.9


13C-PCB-28IS   40 -  12068.4


13C-PCB-32IS D 40 -  12069.3


13C-PCB-37IS   40 -  12089.1


13C-PCB-47IS   40 -  12068.1


13C-PCB-52IS   40 -  12065.6


13C-PCB-54IS   40 -  12053.9


13C-PCB-70IS   40 -  12076.9


13C-PCB-77IS   40 -  12086.7


13C-PCB-80IS   40 -  12081.2


13C-PCB-81IS   40 -  12082.9


13C-PCB-95IS   40 -  12074.6


13C-PCB-97IS   40 -  12081.1


13C-PCB-101IS   40 -  12076.5


13C-PCB-104IS   40 -  12069.1


13C-PCB-105IS   40 -  12099.5


13C-PCB-114IS   40 -  12097.8


13C-PCB-118IS   40 -  12082.4


13C-PCB-123IS   40 -  12082.6


13C-PCB-126IS   40 -  120100


13C-PCB-127IS   40 -  12097.2


13C-PCB-138IS   40 -  12079.5


13C-PCB-141IS   40 -  12079.8


13C-PCB-153IS   40 -  12081.2


13C-PCB-155IS   40 -  12077.3


13C-PCB-156IS   40 -  12096.6


13C-PCB-157IS   40 -  12097.4


13C-PCB-159IS   40 -  12089.7


13C-PCB-167IS   40 -  12085.4


13C-PCB-169IS   40 -  12083.5


13C-PCB-170IS   40 -  12087.1


13C-PCB-180IS   40 -  12089.3


13C-PCB-188IS   40 -  12078.6


13C-PCB-189IS   40 -  12082.4
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Sample ID: 


Matrix:


QC Batch: Date Extracted:


Lab Sample:


Date Analyzed:


Labeled Standard %R LCL-UCL Qualifiers


Air Train


B8K0070 12-Nov-18 07:33


5-PCB CARB Method 428
Laboratory Data


1803396-05 Date Received: 11/1/2018   3:16:00PM


Sample DataClient Data


Name:


Project:


Date Collected: 10/30/2018  12:00:00AM


Montrose Environmental Company


Schnitzer Steel 005AS-452603


15-Nov-18 07:42  Column: ZB-1


15-Nov-18 18:31  Column: ZB-1


13C-PCB-194IS   40 -  12081.5


13C-PCB-202IS   40 -  12083.2


13C-PCB-206IS   40 -  12078.5


13C-PCB-208IS   40 -  12073.0


13C-PCB-209IS   40 -  12082.1


13C-PCB-79PS   60 -  14079.3


13C-PCB-178PS   60 -  14082.7


DL - Sample specifc estimated detection limit


EMPC - Estimated maximum possible concentration


LCL-UCL - Lower control limit - upper control limit


Results reported to RL.
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Analyte Conc.  (ng/Sample) DL EMPC Qualifiers


Total monoCB 4430


Total diCB 24300


Total triCB 22400


Total tetraCB 4510


Total pentaCB 331


Total hexaCB 61.5


Total heptaCB 11.6


Total octaCB 3.93


Total nonaCB 0.963


DecaCB 0.0997


Total PCB 56000


Sample ID: 


Matrix:


QC Batch: Date Extracted:


Lab Sample:


Date Analyzed:


Labeled Standard %R LCL-UCL Qualifiers


Air Train


B8K0070 12-Nov-18 07:33


6-PCB CARB Method 428
Laboratory Data


1803396-06 Date Received: 11/1/2018   3:16:00PM


Sample DataClient Data


Name:


Project:


Date Collected: 10/31/2018  12:00:00AM


Montrose Environmental Company


Schnitzer Steel 005AS-452603


15-Nov-18 08:47  Column: ZB-1


15-Nov-18 19:36  Column: ZB-1


13C-PCB-1IS H 40 -  12030.3


13C-PCB-3IS H 40 -  12029.4


13C-PCB-4IS D 40 -  12077.9


13C-PCB-11IS   40 -  12092.8


13C-PCB-9IS D 40 -  12079.4


13C-PCB-19IS   40 -  12051.0


13C-PCB-28IS   40 -  12070.5


13C-PCB-32IS D 40 -  12077.1


13C-PCB-37IS   40 -  12086.1


13C-PCB-47IS   40 -  12076.6


13C-PCB-52IS   40 -  12073.6


13C-PCB-54IS   40 -  12058.9


13C-PCB-70IS   40 -  12087.0


13C-PCB-77IS   40 -  12094.8


13C-PCB-80IS   40 -  12090.9


13C-PCB-81IS   40 -  12095.5


13C-PCB-95IS   40 -  12084.3


13C-PCB-97IS   40 -  12091.7


13C-PCB-101IS   40 -  12088.0


13C-PCB-104IS   40 -  12073.6


13C-PCB-105IS   40 -  120107


13C-PCB-114IS   40 -  120106


13C-PCB-118IS   40 -  12090.3


13C-PCB-123IS   40 -  12094.3


13C-PCB-126IS   40 -  120105


13C-PCB-127IS   40 -  120102


13C-PCB-138IS   40 -  12088.7


13C-PCB-141IS   40 -  12087.5


13C-PCB-153IS   40 -  12085.4


13C-PCB-155IS   40 -  12087.4


13C-PCB-156IS   40 -  12094.9


13C-PCB-157IS   40 -  120113


13C-PCB-159IS   40 -  12095.3


13C-PCB-167IS   40 -  12094.1


13C-PCB-169IS   40 -  12089.1


13C-PCB-170IS   40 -  12094.0


13C-PCB-180IS   40 -  12097.1


13C-PCB-188IS   40 -  12084.9


13C-PCB-189IS   40 -  12091.6
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Sample ID: 


Matrix:


QC Batch: Date Extracted:


Lab Sample:


Date Analyzed:


Labeled Standard %R LCL-UCL Qualifiers


Air Train


B8K0070 12-Nov-18 07:33


6-PCB CARB Method 428
Laboratory Data


1803396-06 Date Received: 11/1/2018   3:16:00PM


Sample DataClient Data


Name:


Project:


Date Collected: 10/31/2018  12:00:00AM


Montrose Environmental Company


Schnitzer Steel 005AS-452603


15-Nov-18 08:47  Column: ZB-1


15-Nov-18 19:36  Column: ZB-1


13C-PCB-194IS   40 -  12095.7


13C-PCB-202IS   40 -  12092.5


13C-PCB-206IS   40 -  12087.0


13C-PCB-208IS   40 -  12082.3


13C-PCB-209IS   40 -  12092.8


13C-PCB-79PS   60 -  14098.1


13C-PCB-178PS   60 -  14096.3


DL - Sample specifc estimated detection limit


EMPC - Estimated maximum possible concentration


LCL-UCL - Lower control limit - upper control limit


Results reported to RL.
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Analyte Conc.  (ng/Sample) DL EMPC Qualifiers


Total monoCB 0.110


Total diCB 0.624


Total triCB 0.555


Total tetraCB 0.2290.188


Total pentaCB 0.0269ND


Total hexaCB 0.00784ND


Total heptaCB 0.00706ND


Total octaCB 0.00965ND


Total nonaCB 0.00607ND


DecaCB 0.00558ND


Total PCB 1.48


Sample ID: 


Matrix:


QC Batch: Date Extracted:


Lab Sample:


Date Analyzed:


Labeled Standard %R LCL-UCL Qualifiers


Air Train


B8K0070 12-Nov-18 07:33


FB-PCB CARB Method 428
Laboratory Data


1803396-07 Date Received: 11/1/2018   3:16:00PM


Sample DataClient Data


Name:


Project:


Date Collected: 10/31/2018  12:00:00AM


Montrose Environmental Company


Schnitzer Steel 005AS-452603


15-Nov-18 16:21  Column: ZB-1


13C-PCB-1IS   40 -  12058.6


13C-PCB-3IS   40 -  12056.8


13C-PCB-4IS   40 -  12070.5


13C-PCB-11IS   40 -  12073.1


13C-PCB-9IS   40 -  12071.7


13C-PCB-19IS   40 -  12064.9


13C-PCB-28IS   40 -  12077.1


13C-PCB-32IS   40 -  12072.0


13C-PCB-37IS   40 -  12080.2


13C-PCB-47IS   40 -  12081.5


13C-PCB-52IS   40 -  12081.7


13C-PCB-54IS   40 -  12076.6


13C-PCB-70IS   40 -  12088.2


13C-PCB-77IS   40 -  12092.7


13C-PCB-80IS   40 -  12088.3


13C-PCB-81IS   40 -  12091.9


13C-PCB-95IS   40 -  12086.1


13C-PCB-97IS   40 -  12091.3


13C-PCB-101IS   40 -  12089.7


13C-PCB-104IS   40 -  12085.9


13C-PCB-105IS   40 -  120102


13C-PCB-114IS   40 -  120101


13C-PCB-118IS   40 -  12098.9


13C-PCB-123IS   40 -  12098.1


13C-PCB-126IS   40 -  12099.2


13C-PCB-127IS   40 -  120102


13C-PCB-138IS   40 -  12095.5


13C-PCB-141IS   40 -  12097.5


13C-PCB-153IS   40 -  12094.4


13C-PCB-155IS   40 -  12082.6


13C-PCB-156IS   40 -  120100


13C-PCB-157IS   40 -  120102


13C-PCB-159IS   40 -  12098.5


13C-PCB-167IS   40 -  12099.2


13C-PCB-169IS   40 -  12093.9


13C-PCB-170IS   40 -  12095.4


13C-PCB-180IS   40 -  12099.2


13C-PCB-188IS   40 -  12095.3


13C-PCB-189IS   40 -  12098.4
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Sample ID: 


Matrix:


QC Batch: Date Extracted:


Lab Sample:


Date Analyzed:


Labeled Standard %R LCL-UCL Qualifiers


Air Train


B8K0070 12-Nov-18 07:33


FB-PCB CARB Method 428
Laboratory Data


1803396-07 Date Received: 11/1/2018   3:16:00PM


Sample DataClient Data


Name:


Project:


Date Collected: 10/31/2018  12:00:00AM


Montrose Environmental Company


Schnitzer Steel 005AS-452603


15-Nov-18 16:21  Column: ZB-1


13C-PCB-194IS   40 -  12094.7


13C-PCB-202IS   40 -  120103


13C-PCB-206IS   40 -  120106


13C-PCB-208IS   40 -  120107


13C-PCB-209IS   40 -  120116


13C-PCB-79PS   60 -  14084.7


13C-PCB-178PS   60 -  14089.3


DL - Sample specifc estimated detection limit


EMPC - Estimated maximum possible concentration


LCL-UCL - Lower control limit - upper control limit


Results reported to RL.
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DATA QUALIFIERS & ABBREVIATIONS 
  
 
 
 B  This compound was also detected in the method blank 
 
 Conc.  Concentration 
 
 D  Dilution 
 
 DL  Detection limit 
 
 E  The associated compound concentration exceeded the calibration range of 


the instrument 
 
 H  Recovery and/or RPD was outside laboratory acceptance limits 
 
 I  Chemical Interference 
 
 J  The amount detected is below the Reporting Limit/LOQ 
 
 LOD  Limits of Detection 
 
 LOQ   Limits of Quantitation 
 
 M  Estimated Maximum Possible Concentration  (CA Region 2 projects only) 
 
 NA  Not applicable 
  
 ND  Not Detected 
 
 Q  Ion ratio outside of 70-130% of Standard Ratio.  (DOD PFAS projects only) 
  
 TEQ  Toxic Equivalency 
 
 U  Not Detected (specific projects only) 
 
 *  See Cover Letter 
 
  
 
Unless otherwise noted, solid sample results are reported in dry weight.  Tissue samples are 
reported in wet weight. 
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CERTIFICATIONS 


Accrediting Authority Certificate Number 
Alaska Department of Environmental Conservation  17-013 


Arkansas Department of Environmental Quality 18-008-0 


California Department of Health – ELAP 2892 


DoD ELAP - A2LA Accredited - ISO/IEC 17025:2005 3091.01 


Florida Department of Health E87777-18       


Hawaii Department of Health N/A 


Louisiana Department of Environmental Quality 01977 


Maine Department of Health 2018017 


Minnesota Department of Health 1322288 


New Hampshire Environmental Accreditation Program 207717 


New Jersey Department of Environmental Protection CA003 


New York Department of Health 11411 


Oregon Laboratory Accreditation Program 4042-009 


Pennsylvania Department of Environmental Protection 014 


Texas Commission on Environmental Quality T104704189-18-8 


Virginia Department of General Services 9077 


Washington Department of Ecology C584 


Wisconsin Department of Natural Resources 998036160 


 


Current certificates and lists of licensed parameters are located in the Quality Assurance office and are available upon request.  
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NELAP Accredited Test Methods 
 


MATRIX: Air 
Description of Test Method 
Determination of Polychlorinated p-Dioxins & Polychlorinated 
Dibenzofurans 


EPA 23 


 


MATRIX: Biological Tissue 
Description of Test Method 
Tetra- through Octa-Chlorinated Dioxins and Furans by Isotope 
Dilution GC/HRMS 


EPA 1613B 


Brominated Diphenyl Ethers by HRGC/HRMS EPA 1614A 
Chlorinated Biphenyl Congeners in Water, Soil, Sediment, and Tissue 
by GC/HRMS 


EPA 1668A/C 


Pesticides in Water, Soil, Sediment, Biosolids, and Tissue by 
HRGC/HRMS 


EPA 1699 


Perfluorinated Alkyl Acids in Drinking Water by SPE and LC/MS/MS EPA 537 
Polychlorinated Dibenzo-p-Dioxins and Polychlorinated Dibenzofurans by 
GC/HRMS 


EPA 8280A/B 


Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated 
Dibenzofurans (PCDFs) by GC/HRMS 


EPA 
8290/8290A 


 


MATRIX: Drinking Water 
Description of Test Method 
2,3,7,8-Tetrachlorodibenzo- p-dioxin (2,3,7,8-TCDD) GC/HRMS EPA 1613 
Perfluorinated Alkyl Acids in Drinking Water by SPE and LC/MS/MS EPA 537 
 


MATRIX: Non-Potable Water 
Description of Test Method 
Tetra- through Octa-Chlorinated Dioxins and Furans by Isotope 
Dilution GC/HRMS 


EPA 1613B 


Brominated Diphenyl Ethers by HRGC/HRMS EPA 1614A 
Chlorinated Biphenyl Congeners in Water, Soil, Sediment, and Tissue 
by GC/HRMS 


EPA 1668A/C 


Pesticides in Water, Soil, Sediment, Biosolids, and Tissue by HRGC/HRMS EPA 1699 
Perfluorinated Alkyl Acids in Drinking Water by SPE and LC/MS/MS EPA 537 
Dioxin by GC/HRMS EPA 613 
Polychlorinated Dibenzo-p-Dioxins and Polychlorinated 
Dibenzofurans by GC/HRMS 


EPA 8280A/B 


Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated 
Dibenzofurans (PCDFs) by GC/HRMS 


EPA 
8290/8290A 
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MATRIX: Solids 
Description of Test Method 
Tetra-Octa Chlorinated Dioxins and Furans by Isotope Dilution GC/HRMS EPA 1613 
Tetra- through Octa-Chlorinated Dioxins and Furans by Isotope 
Dilution GC/HRMS 


EPA 1613B 


Brominated Diphenyl Ethers by HRGC/HRMS EPA 1614A 
Chlorinated Biphenyl Congeners in Water, Soil, Sediment, and Tissue 
by GC/HRMS 


EPA 1668A/C 


Perfluorinated Alkyl Acids in Drinking Water by SPE and LC/MS/MS EPA 537 
Polychlorinated Dibenzo-p-Dioxins and Polychlorinated 
Dibenzofurans by GC/HRMS 


EPA 8280A/B 


Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated 
Dibenzofurans (PCDFs) by GC/HRMS 


EPA 
8290/8290A 
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Schnitzer Steel 
2018 Source Test Report 


 


 


APPENDIX D 
CLIENT PROCESS DATA 
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Schnitzer Steel 
2018 Source Test Report 


 


 


Appendix D.1 
Process Data 
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Oct 2018 Source Test


Run#, Date Time


Run Time 
(minutes)


Material 
Feed Rate 
(Tons/hr)


Material 
output 


(Tons/hr)


Fan 1 
(SFA3)


Fan 2 
(SFA4)


Mill Water 
Spray Rate 


(GPM)


Scrubber 1 
(PDIT 10)


Scrubber 2 
(PDIT20)


Car Bodies Only
  Run 1 10/29/18 2000-2109 69 516 541 28 29 24


  Run 2 10/29/18  2235-2250 15 518 544 27 29 21
2331-0024 53 522 546 28 29 24


Run 2 TWA: 521 546 28 29 23
  Run 3 10/30/18  0045-0157 72 520 545 30 29 24


Average 519 544 29 29 24


Light Iron Only
  Run 4 10/30/18 2114-2224 70 515 540 28 29 24


  Run 5 10/30/18 2253-0002 69 516 540 27 29 24


  Run 6 10/31/18 0020-0120 60 514 538 28 29 24
0153-0208 15 519 546 28 29 24


Run 6 TWA: 515 540 28 29 24
Averages 515 540 28 29 24


Fan Amps Venturi DP (Inches WG)
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APPENDIX E 
QUALITY ASSURANCE/QUALITY CONTROL 
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Schnitzer Steel 
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Appendix E.1 
Quality Assurance Program Summary and 


Equipment Calibration Schedule 
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QUALITY ASSURANCE PROGRAM SUMMARY 
AND CERTIFICATIONS 


Montrose Air Quality Services, LLC (Montrose) ensures the quality and validity of its emission 
measurement and reporting procedures through a rigorous quality assurance (QA) program. The 
program is developed and administered by internal QA personnel and encompasses eight major 
areas: 


1. Development and use of an internal QA manual 
2. QA reviews of reports, laboratory work, and field testing 
3. Equipment calibration and maintenance 
4. Chain of custody 
5. Continuous training 
6. Knowledge of current test methods 
7. Agency certification 
8. Uncertainty of results 


Each of these areas is discussed individually below. 
 
Quality Assurance Manual.  Montrose has prepared a QA Manual according to EPA guidelines 
and ASTM D-7036. The manual serves to document and formalize all of Montrose’s QA efforts. 
The manual is constantly updated, and each employee involved in technical services for emission 
measurements is required to read, understand its contents, and sign a statement that all work 
they perform will conform to its practices. The manual includes details on the other seven QA 
areas discussed below. 
 
QA Reviews.  Montrose 's review procedure includes review of each source test report by the 
QA Manager or equivalent position including data input, calculations and averages, and report 
text. The laboratory manager or equivalent reviews all laboratory work, and the qualified individual 
on-site reviews all field work and data sheets. 
 
The most important review is the one that takes place before a test program begins. The QA 
Manager works with testing personnel to prepare and review test protocols. Test protocol review 
includes selection of appropriate test procedures, evaluation of any interferences or other 
restrictions that might preclude use of standard test procedures, and evaluation and/or 
development of alternate procedures. 
 
Equipment Calibration and Maintenance.  The equipment used to conduct the emission 
measurements is maintained according to the manufacturer's instructions to ensure proper 
operation. In addition to the maintenance program, calibrations are carried out on each 
measurement device according to the schedule outlined below. The schedules for maintenance 
and calibrations are given in Tables A-1 and A-2. 
 
Quality control checks are also conducted in the field for each test program. A partial list of checks 
made as part of each continuous analyzer system test series is included below as an example of 
the field QA procedures. 


 Sample acquisition and conditioning system leak check 
 3-point analyzer calibrations (all analyzers) 
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 Complete system calibration check ("dynamic calibration" through entire sample system) 
 Periodic analyzer calibration checks are conducted at the start and end of each test run. 


Any change between pre- and post-test readings are recorded. 
 All calibrations are conducted using EPA Protocol gases certified by the manufacturer 
 Calibration and continuous analyzer performance data are fully documented, and are 


included in each source test report 


Chain of Custody.  Montrose maintains full chain of custody documentation on all samples and 
data sheets. In addition to normal documentation of changes between field sample custodians, 
laboratory personnel, and field test personnel, Montrose documents every individual who handles 
any test component in the field (e.g., probe wash, impinger loading and recovery, filter loading 
and recovery, etc.). 
 
Samples are stored in a locked area to which only laboratory personnel have access. Neither 
other Montrose employees nor cleaning crews have keys to this area. 
 
Training.  Personnel training is essential to ensure quality testing. Montrose has formal and 
informal training programs which may include some or all of the following: 


1. Attendance at EPA-sponsored training courses 
2. A requirement for all technicians to read, understand, and sign Montrose 's QA Manual 
3. In-house training and Montrose meetings on a regular basis 
4. Maintenance of training records 
5. Administration of internal qualified individual (QI) tests for all methods performed 
6. Participation in the Qualified Source Testing Individual (QSTI) program administered by 


the Source Evaluation Society (SES) 


Knowledge of Current Test Methods.  With the constant updating of standard test methods and 
the wide variety of emerging test methods, it is essential that any qualified source tester keep 
abreast of new developments. Montrose subscribes to services which provide updates on EPA 
reference methods, and on EPA and local agency rules and regulations. Additionally, source test 
personnel regularly attend and present papers at testing and emission-related seminars and 
conferences.  
 
Audit Program.  Montrose participates in the TNI Stationary Source Audit Sample (SSAS) audit 
program for all methods for which audit samples are available. 
 
Uncertainty of Results.  Both qualitative and quantitative factors contribute to field measurement 
uncertainty and should be taken into consideration when interpreting the results contained within 
this report. Whenever possible, Montrose personnel reduce the impact of these uncertainty 
factors through the use of approved and validated test methods. In addition, Montrose personnel 
perform routine instrument and equipment calibrations and ensure that the calibration standards, 
instruments, and equipment used during test events meet, at a minimum, test method 
specifications as well as the specifications of our Quality Manual and ASTM D 7036-04. 
 
The limitations of the various methods, instruments, equipment, and materials utilized during this 
test have been reasonably considered, but the ultimate impact of the cumulative uncertainty of 
this project is not fully identified within the results of this report. 
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TABLE A-1 
SAMPLING INSTRUMENTS AND 


EQUIPMENT CALIBRATION SCHEDULE 
 


Instrument Type 
Frequency of 
Calibration1 


Standard of Comparison 
or Method of Calibration 


Acceptance Limits 


Orifice Meter(large) 12 months Calibrated dry test meter ± 2% of volume measured 


Dry Gas Meter 
6 months or when 


repaired 
Calibrated dry test meter ± 2% of volume measured 


Critical Orifice 6 months Calibrated dry test meter ± 0.5% of average K’ 


S-Type Pitot (for use 
with EPA-type 
sampling train) 


6 months EPA Method 2 
Geometric measurements 
within method-specified 


ranges 


Vacuum Gauges 12 months NIST-traceable gauge ≤ 1.0 in Hg difference 
Temperature 
Measurement 


(thermocouples) 
12 months 


NBS mercury thermometer 
or NBS calibrated platinum 


RTD 


±4 °F for <400 °F 
± 1.5% for >400 °F 


Temperature Readout 
Devices 


6 months Thermocouple simulator ± 2% full scale reading 


Analytical Balance 
12 months (check 
prior to each use) 


NIST-traceable weights ± 0.5 mg of stated weight 


Probe Nozzles 12 months Nozzle diameter check 
Range <± 0.10 mm for 


micrometer three 
measurements 


Continuous Analyzers 


Every field day, 
Depends upon 
use, frequency 


and performance 


As specified by 
manufacturers’ 


operating manuals, EPA 
NBS gases and/or 
reference methods 


Satisfy all limits specified 
in operating specifications 


 
  


                                                           
1 The tabulated calibration frequencies are minimum standards. In certain instances, calibrations are 
performed more frequently. 
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TABLE A-2 
EQUIPMENT MAINTENANCE SCHEDULE 


Based on Manufacturer's Specifications and Montrose’s Experience 
 


Equipment Performance Requirement 
Maintenance 


Interval2 
Corrective Action 


Pumps 


1. Absence of leaks 
2. Ability to draw 


manufacturer required 
vacuum and flow 


6 months 


1. Visual inspection 
2. Clean 


3. Replace worn parts 
4. Leak check 


Flow 
Measuring 


Device 


1. Free mechanical 
movement 


2. Absence of malfunction 
6 months 


1. Visual inspection 
2. Clean 


3. Calibrate 


Sampling 
Instruments 


1. Absence of malfunction 
2. Proper response to zero, 


span gas 


As required by the 
manufacturer 


As recommended by 
manufacturer 


Mobile Van 
Sampling 
Systems 


Absence of leaks 
Depends on nature 


of use 


1. Change filters 
2. Leak check 


3. Check for system 
contamination 


Sampling 
Lines 


Sample degradation less 
than 2% 


After each test or 
test series 


Blow filtered air through line 
until dry 


 


                                                           
2 The tabulated maintenance intervals are minimum standards. In certain instances, maintenance is 
performed more frequently. 
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Appendix E.2 
ASTM D-7036 Accreditation, ARB Certification, and QI 


Certificates 
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Accredited Air Emission Testing Body 
 


A2LA has accredited 


MONTROSE AIR QUALITY SERVICES 
 
 


  
In recognition of the successful completion of the joint A2LA and Stack Testing Accreditation Council (STAC)  


evaluation process, this laboratory is accredited to perform testing activities in compliance with  
ASTM D7036:2004 - Standard Practice for Competence of Air Emission Testing Bodies. 


 
 


  Presented this 5th day of March 2018. 
 
 


 _______________________ 
  President and CEO 


  For the Accreditation Council  
  Certificate Number 3925.01    


  Valid to February 29, 2020 
 
 


 
  


This accreditation program is not included under the A2LA ILAC Mutual Recognition Arrangement.
 


American Association for Laboratory Accreditation 
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Appendix E.3 
CEM Analyzer Calibration Data 


  


005AS-452603-RT-310 207 of 231


PUBLIC COPY







 


MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: 005AS-
452603


CEMS Operator: RO Unit/Condition:


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Analyzer Configuration
Name: O2 CO2 THC


Make/Model:


25A or 7E: 7E 7E 25A


Voltage max: 10 10 10


Voltage offset: 0 0 0


Range: 10 10 10


Upscale:


Downscale:


Cylinder Information
Zero Number: CC73814 CC73814 EB0083042


Zero Conc: 0 0 0


Low Number: CC222293


Low Conc: 264.5


Mid Number: CC154441 CC154441 CC203412


Mid Conc: 11.57 3.938 503.2


High Number: EB0094194 EB0094194 CC25564


High Conc: 21.26 8.419 865.6


Bias Number: CC154441 CC154441 CC203412


Bias Conc: 11.57 3.938 503.2


Page 1 Oct 29 2018 - 16:49:40
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: 005AS-
452603


CEMS Operator: RO Unit/Condition:


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Calibration
Name: O2 CO2 THC


Make/Model:


25A or 7E: 7E 7E 25A


Cylinder Concentrations


Zero: 0.000 0.000 0.000


Low: 264.5


Mid: 11.57 3.938 503.2


High: 21.26 8.419 865.6


Calibration Readings


Zero reading: -0.005 0.011 0.060


Low reading: 0.000 0.000 265.6


Mid reading: 11.56 3.947 519.4


High reading: 21.26 8.416 867.4


EPA Method 7E Error Calculations


Zero %Err: <2.0 -0.024 0.131 N/A


Mid %Err: <2.0 -0.047 0.107 N/A


High %Err: <2.0 0.000 -0.036 N/A


EPA Method 25A Error Calculations


Zero Err: N/A N/A N/A 0.060


Low Err: 5% of cyl N/A N/A 1.100


Mid Err: 5% of cyl N/A N/A 16.20


High Err: N/A N/A N/A 1.800


Page 1 Oct 29 2018 - 17:35:36
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: 005AS-
452603


CEMS Operator: RO Unit/Condition: Light Iron


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Analyzer Configuration
Name: O2 CO2 THC


Make/Model:


25A or 7E: 7E 7E 25A


Voltage max: 10 10 10


Voltage offset: 0 0 0


Range: 10 10 10


Upscale:


Downscale:


Cylinder Information
Zero Number: CC73814 CC73814 EB0083042


Zero Conc: 0 0 0


Low Number: CC222293


Low Conc: 264.5


Mid Number: CC154441 CC154441 CC203412


Mid Conc: 11.57 3.938 503.2


High Number: EB0094194 EB0094194 CC25564


High Conc: 21.26 8.419 865.6


Bias Number: CC154441 CC154441 CC203412


Bias Conc: 11.57 3.938 503.2


Page 1 Oct 30 2018 - 19:05:41
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: 005AS-
452603


CEMS Operator: RO Unit/Condition: Light Iron


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Calibration
Name: O2 CO2 THC


Make/Model:


25A or 7E: 7E 7E 25A


Cylinder Concentrations


Zero: 0.000 0.000 0.000


Low: 264.5


Mid: 11.57 3.938 503.2


High: 21.26 8.419 865.6


Calibration Readings


Zero reading: 0.000 0.003 1.100


Low reading: 0.000 0.000 270.5


Mid reading: 11.55 3.924 506.6


High reading: 21.30 8.412 868.0


EPA Method 7E Error Calculations


Zero %Err: <2.0 0.000 0.036 N/A


Mid %Err: <2.0 -0.094 -0.166 N/A


High %Err: <2.0 0.188 -0.083 N/A


EPA Method 25A Error Calculations


Zero Err: N/A N/A N/A 1.100


Low Err: 5% of cyl N/A N/A 6.000


Mid Err: 5% of cyl N/A N/A 3.400


High Err: N/A N/A N/A 2.400


Page 1 Oct 30 2018 - 19:18:57
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Span Gas Certificates 
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CERTIFICATE OF BATCH ANALYSIS
Grade of Product: CEM-CAL ZERO


Part Number: NI CZ15A Reference Number: 153-401216018-1
Cylinder Analyzed: SG9149074BAL Cylinder Volume: 142.0 CF
Laboratory: 124 - Tooele (SAP) - UT Cylinder Pressure: 2000 PSIG
Analysis Date: May 29, 2018 Valve Outlet: 580
Lot Number: 153-401216018-1


Expiration Date: May 29, 2026


ANALYTICAL RESULTS
Component Requested Certified


Purity Concentration


NITROGEN 99.9995 % 99.9995 %
CARBON DIOXIDE < 1.0 PPM 0.32 PPM
NOx < 0.1 PPM 0.02 PPM
SO2 < 0.1 PPM <LDL 0.1 PPM
THC < 0.1 PPM 0.08 PPM
CARBON MONOXIDE < 0.5 PPM 0.02 PPM


Permanent Notes:Airgas certifies that the contents of this cylinder meet the requirements of 40 CFR 72.2


Cylinders in Batch:


AL-0093, ALM-032685, CC222230, CC435034, CC484549, CC494749, CC505121, CC505425, CC701890, CC73814, EB0081877,
EB0081881, EB0086969, EB0088933, EB0097111, EB0097253, EB0098483, SG9102233ALB, SG9149074BAL, SG9164954BAL


Impurities verified against analytical standards traceable to NIST by weight and/or analysis.


Airgas Specialty Gases
Airgas USA, LLC
525 North Industrial Loop Road
Tooele, UT 84074
Airgas.com


                   Signature on file                  
Approved for Release Page 1 of 153-401216018-1
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol


Part Number: E03NI84E15A7419 Reference Number: 153-401259902-1
Cylinder Number: CC154441 Cylinder Volume: 147.5 CF
Laboratory: 124 - Tooele (SAP) - UT Cylinder Pressure: 2015 PSIG
PGVP Number: B72018 Valve Outlet: 590
Gas Code: CO2,O2,BALN Certification Date: Jul 31, 2018


Expiration Date: Jul 31, 2026
Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA


600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a


volume/volume basis unless otherwise noted.
Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.


ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay


Concentration Concentration Method Uncertainty Dates
CARBON DIOXIDE 4.000 % 3.938 % G1 +/- 0.7% NIST Traceable 07/31/2018
OXYGEN 11.50 % 11.57 % G1 +/- 0.7% NIST Traceable 07/30/2018
NITROGEN Balance -


CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 05010527 K011448 3.000 % CARBON DIOXIDE/NITROGEN 0.3% Jun 05, 2019
NTRM 98051014 SG9162888BAL 12.05 % OXYGEN/NITROGEN 0.7% Dec 14, 2023


ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VIA-510 SV4MEUTJ CO2 CO2 NDIR (Dixon) Jul 12, 2018
Horiba MPA-510 X9A4UGL8 O2 O2 Paramagnetic (Dixon) Jul 13, 2018


Triad Data Available Upon Request


Airgas Specialty Gases
Airgas USA, LLC
525 North Industrial Loop Road
Tooele, UT 84074
Airgas.com


                   Signature on file                  
Approved for Release Page 1 of 153-401259902-1
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol


Part Number: E02AI99E15A0333 Reference Number: 48-401248365-1
Cylinder Number: CC25564 Cylinder Volume: 146.3 CF
Laboratory: 124 - Los Angeles (SAP) - CA Cylinder Pressure: 2015 PSIG
PGVP Number: B32018 Valve Outlet: 590
Gas Code: PPN,BALA Certification Date: Jul 19, 2018


Expiration Date: Jul 19, 2026
Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA


600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a


volume/volume basis unless otherwise noted.
Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.


ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay


Concentration Concentration Method Uncertainty Dates
PROPANE 850.0 PPM 865.6 PPM G1 +/- 0.8% NIST Traceable 07/19/2018
AIR Balance -


CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 15060803 CC462447 992.3 PPM PROPANE/NITROGEN +/- 0.6% Jul 22, 2021


ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 AHR0801551 C3H8 FTIR Jul 18, 2018


Triad Data Available Upon Request


Airgas Specialty Gases
Airgas USA, LLC
11711 S. Alameda Street
Los Angeles, CA 90059
Airgas.com


                   Signature on file                  
Approved for Release Page 1 of 48-401248365-1
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol


Part Number: E02AI99E15A0332 Reference Number: 48-124600300-1
Cylinder Number: CC203412 Cylinder Volume: 146.3 CF
Laboratory: 124 - Los Angeles (SAP) - CA Cylinder Pressure: 2015 PSIG
PGVP Number: B32017 Valve Outlet: 590
Gas Code: PPN,BALA Certification Date: Feb 01, 2017


Expiration Date: Feb 01, 2025
Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA


600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a


volume/volume basis unless otherwise noted.
Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.


ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay


Concentration Concentration Method Uncertainty Dates
PROPANE 500.0 PPM 503.2 PPM G1 +/- 0.5% NIST Traceable 02/01/2017
AIR Balance


CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 10060524 CC281414 495.3 PPM PROPANE/AIR +/- 0.5% Jan 06, 2022


ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 AHR0801551 C3H8 FTIR Jan 25, 2017


Triad Data Available Upon Request


Airgas Specialty Gases
Airgas USA, LLC
11711 S. Alameda Street
Los Angeles, CA 90059
Airgas.com


                   Signature on file                  
Approved for Release Page 1 of 48-124600300-1
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol


Part Number: E03NI70E15A7420 Reference Number: 153-401102413-1
Cylinder Number: EB0094194 Cylinder Volume: 151.2 CF
Laboratory: 124 - Tooele (SAP) - UT Cylinder Pressure: 2015 PSIG
PGVP Number: B72018 Valve Outlet: 590
Gas Code: CO2,O2,BALN Certification Date: Jan 18, 2018


Expiration Date: Jan 18, 2026
Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA


600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a


volume/volume basis unless otherwise noted.
Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.


ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay


Concentration Concentration Method Uncertainty Dates
CARBON DIOXIDE 8.500 % 8.419 % G1 +/- 0.7% NIST Traceable 01/18/2018
OXYGEN 21.00 % 21.26 % G1 +/- 0.5% NIST Traceable 01/18/2018
NITROGEN Balance -


CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 13060410 CC413504 7.489 % CARBON DIOXIDE/NITROGEN 0.6% Jan 14, 2019
NTRM 09061433 CC282486 22.53 % OXYGEN/NITROGEN 0.4% Mar 08, 2019


ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VIA-510 SV4MEUTJ CO2 CO2 NDIR (Dixon) Jan 09, 2018
Horiba MPA-510 X9A4UGL8 O2 O2 Paramagnetic (Dixon) Jan 08, 2018


Triad Data Available Upon Request


Airgas Specialty Gases
Airgas USA, LLC
525 North Industrial Loop Road
Tooele, UT 84074
Airgas.com


                   Signature on file                  
Approved for Release Page 1 of 153-401102413-1
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol


Part Number: E02AI99E15A7414 Reference Number: 48-401166384-1
Cylinder Number: CC222293 Cylinder Volume: 146.2 CF
Laboratory: 124 - Los Angeles (SAP) - CA Cylinder Pressure: 2015 PSIG
PGVP Number: B32018 Valve Outlet: 590
Gas Code: PPN,BALA Certification Date: Apr 02, 2018


Expiration Date: Apr 02, 2026
Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA


600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a


volume/volume basis unless otherwise noted.
Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.


ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay


Concentration Concentration Method Uncertainty Dates
PROPANE 265.0 PPM 264.5 PPM G1 +/- 0.9% NIST Traceable 04/02/2018
AIR Balance -


CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 14060208 CC348942 249.2 PPM PROPANE/AIR +/- 0.5% Dec 12, 2019


ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 AHR0801551 C3H8 FTIR Mar 06, 2018


Triad Data Available Upon Request


Airgas Specialty Gases
Airgas USA, LLC
11711 S. Alameda Street
Los Angeles, CA 90059
Airgas.com


                   Signature on file                  
Approved for Release Page 1 of 48-401166384-1
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Plant No. 208, Schnitzer Steel Products Company 


Condition No. 23114 & 26401 Application No. 27762, S-6 Shredder and S-7 Infeed Conveyor 


Condition# 23114 


S-6 & S-7 Shredder and Infeed Conveyor; abated by A-6 Water Sprays, 
A-2 Cyclone #2, A-3 Wet Scrubber; A-4 Dry Filter, A-9 Cyclone #3, and 
A-5 Mist Eliminator (until installation of enclosure and upgraded 
abatement system); 
(A #14194; Revision 1: A #16721) 


1. The owner/operator shall not exceed the scrap-in throughput limit of 
720,000 tons in any calendar year at this facility. 
(basis: baseline 2005 production level of 431,471 tons/yr; cumulative 
increase for the incremental throughput; health risk screening 
analysis) 


2. The owner/operator shall enclose and vent the shredder 
to the abatement system at all times it is operating to minimize 
fugitive emissions. 
(basis: TBACT) 


3. The owner/operator shall abate particulate emissions from 
the shredder by water injection at a sufficient rate to ensure that 
non-metallic material exiting the unit be moist to the ~ouch at all 
times, and abatement system consisting of cyclones, 
scrubber, filter, and demister at all times when the 
shredder is in operation. The PM grain loading at the exhaust outlet 
of the abatement system shall not exceed 0.01 gr/dscf. 
(basis: TBACT) 


4. The owner/operator shall operate the Recycling Center in 
such a manner that particulate emissions into the 
atmosphere from any operation/equipment for a period or 
periods aggregating more than three minutes in any hour 
shall not cause a visible emission which is as dark or 
darker than No. 0.5 on the Ringelmann Chart, or of such 
opacity as to obscure an observer's view to an equivalent 
or greater degree or result in fallout on adjacent 
property in such quantities as to cause public nuisance 
per District Regulation 1-301. 
(basis: Regulations 6-1-301; 1-301) 


5. The owner/operator shall use water spray to minimize 
fugitive dust emissions from material/scrap handling and 
storage to comply with condition 4. The owner/operator 
shall pave the site truck transport roads and sweep/spray 
with water/other actions deemed appropriate by the 
District, if necessary, to minimize fugitive dust 
emissions from trucking activities to comply with 
condition 4. 
(basis: Regulations 6-1-301; 1-301) 
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Plant No. 208, Schnitzer Steel Products Company 


Condition No. 23114 & 26401 Application No. 27762, S-6 Shredder and S-7 Infeed Conveyor 


6. The owner/operator shall not exceed a total of 26 ship 
calls and 63,875 truck calls per calendar year to haul 
in/out scrap/materials at the facility. 
{basis: health risk screening analysis; CEOA review) 


7. In order to demonstrate compliance with condition numbers 
1 and 6, the owner/operator shall keep records of monthly 
and yearly throughput of materials, ship and truck calls 
in a District approved log. The log shall be maintained 
for a period of at least 24 months from the date of data 
entry and shall be made available to the District staff 
upon request for inspection. 
{basis: recordkeeping) 
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Plant No. 208, Schnitzer Steel Products Company 


Condition No. 23114 & 26401 Application No. 27762, S-6 Shredder and S-7 Infecd Conveyor 


Condition # 26401 


Upon installation of enclosure and upgraded abatement system for S-6: 
S-6 Shredder and S-7 Infeed Conveyor; abated by A-6 Water Sprays, A-11 Venturi 
Scrubber, and A-12 Venturi Scrubber 
(A #14194; Revision 1: A #16721; A #27762) 


1. The owner/operator shall not exceed the scrap-in throughput limit of 720,000 tons in any 
calendar year at this facility. (Basis: Regulations 2-1-301 - baseline 2005 production level 
of 431,471 tons/yr - and 2-5-302 and Cumulative Increase for the incremental 
throughput) 


2. The owner/operator shall enclose the shredder, S-6, and shall vent the shredder, at all 
times it is operating, to the Venturi Scrubbers, A-11 and A-12. The owner/operator shall 
minimize fugitive emissions from the shredder enclosure during shredder operation by (a) 
designing the enclosure such that the total surface area of all openings in the enclosure 
does not exceed 5% of the total surface area of the enclosure walls, floor, and ceiling; (b) 
using curtain walls or strip curtains on the inlet feed conveyor opening; and ( c) ensuring 
that the ventilation fan is operating within its design range. The owner/operator shall 
demonstrate that the ventilation fan is operating within its design range by maintaining 
the amperage greater than [ xxx, tbd by source test] amperes during shredder operation. 
The owner/operator shall operate each Venturi Scrubber in accordance with manufacture 
specifications. The owner/operator shall demonstrate this by maintaining a minimum 
water flow rate of[xx gallons per minute (gpm), tbd after source test] and an effective 
pressure differential operating range [xx to xx inches of H20, tbd after source test]. 
(Basis: TBACT) 


3. Based on the results of the source testing required by Part 4, the owner/operator shall 
propose new emission rate limits for the shredder at stack P-15. The owner/operator shall 
propose limits for each of the following pollutants: Precursor Organic Compounds 
(POC), PM10, PM2.s, benzene, hexavalent chromium, PCBs, cadmium, lead, 
tetrachloroethylene, and trichloroethylene. The proposed emission rate limits shall be 
submitted to the District within 90 days of receiving the Part 4 source test results. The 
District will analyze the proposed limits, notify the owner/operator of any necessary 
changes to these limits, and revise this condition to include the new stack limits and 
associated monitoring requirements for P-15. In addition, the owner/operator shall 
estimate the fugitive emission rates that are not captured by the new shredder enclosure. 
(Basis: Cumulative Increase and Regulation 2-5-302) 


4. Source Testing Requirements for Parts 3 and 5: 


oBl14 


a. Prior to removal of the existing particulate abatement system, the owner/operator 
shall conduct source testing on the existing shredder abatement system that is 
intended to be used in conjunction with source testing in Part 4b to estimate 
captured emissions from the shredder and its associated systems. Particulate 
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emissions testing (filterable and condensable) shall be conducted at the inlet and 
outlet of the existing PM abatement system. In addition, the owner/operator shall 
estimate the fugitive emission rates that are not captured by the existing shredder 
enclosure. 


b. Within 90 days of start-up of A-11 and A-12, the owner/operator shall conduct a 
District approved source test at stack P-15, while the S-6 Auto Shredder is 
operating at or near the maximum operating rate. The owner/operator shall record 
the shredder processing rate, the water application rates for the infeed conveyor 
and the shredder, the water flow rates and the pressure differential operating 
ranges at each venturi scrubber, and the ventilation fan amperage during the 
source test. The source test shall determine the hourly emission rate and the 
average emission factor (pounds of pollutant per ton of material processed by the 
shredder) for the following compounds: total POC, PM, benzene, 
tetrachloroethylene, trichloroethylene, hexavalent chromium, PCBs, cadmium, 
and lead, and shall determine the outlet grain loading to demonstrate compliance 
with Part 5. In addition, the owner/operator shall conduct PM testing at the inlet 
to the A-11 and A-12 Venturi Scrubbers to determine the PM removal efficiency 
achieved by A-11 and A-12. The owner/operator shall also establish the 
ventilation fan amperage range necessary to operate the venture scrubbers within 
the effective pressure differential ranges determined above. 


c. The owner/operator shall submit a source test protocol for the post enclosure 
construction compliance test to the Air District's Source Test Section Manager 
and to the Permit Engineer at least 30 days prior to the scheduled test date. The 
owner/operator shall submit a source test protocol for the pre-demolition source 
test to the Air District's Source Test Section Manager and to the Permit Engineer 
as soon as possible. 


d. The owner/operator shall notify the Source Test Section Manager of the 
scheduled test date at least 7 days prior to the scheduled test date and shall obtain 
District approval for all source test procedures prior to conducting any testing. 


e. The owner/operator shall submit a copy of the source test report to the Source 
Test Section Manager within 60 days of the test date. 


(Basis: Cumulative Increase and Regulation 2-5-302) 


5. The owner/operator shall apply water sprays (A-6) at the shredder, S-6, and infeed 
conveyor, S-7, at a sufficient rate to ensure that non-metallic material exiting the sources 
is moist to the touch at all times of operation. The PM grain loading at the exhaust stack 
P-15 shall not exceed 0.01 gr/dscf. (Basis: Cumulative Increase, TBACT; and Regulation 
2-5-302) 


6. The owner/operator shall operate the Recycling Center in such a manner that particulate 
emissions into the atmosphere from any operation/equipment for a period or periods 
aggregating more than three minutes in any hour shall not cause a visible emission which 
is as dark or darker than No. 0.5 on the Ringelmann Chart, or of such opacity as to 
obscure an observer's view to an equivalent or greater degree or result in fallout on 
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adjacent property in such quantities as to cause public nuisance per District Regulation 1-
301. (Basis: Regulations 1-301and6-1-301) 


7. The owner/operator shall use water spray to minimize fugitive dust emissions from 
material/scrap handling and storage to comply with Part 6. The owner/operator shall 
operate the facility at all times in accordance with its approved Emissions Minimization 
Plan (EMP). (Basis: Regulations 1-301, 6-1-301, and 6-4-301) 


8. The owner/operator shall not exceed a total of26 ship calls and 63,875 truck calls per 
calendar year to haul in/out scrap/materials at the facility. (Basis: health risk assessment 
for CEQA review) 


9. In order to demonstrate compliance with Part 1 and 8, the owner/operator shall keep 
records of monthly and yearly throughput of materials, ship and truck calls in a District 
approved log. The log shall be maintained for a period of at least 24 months from the date 
of data entry and shall be made available to the District staff for inspection upon request. 
(Basis: Regulations 2-1-301 and 2-5-302, Cumulative Increase, CEQA) 
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THIS IS THE LAST PAGE OF THIS DOCUMENT 


If you have any questions, please contact one of the 
following individuals by email or phone. 


  


Name: Mr. Robert Odell 
Title: Client Project Manager 


Region: Northwest 
Email: rodell@montrose-env.com 


Phone: 925-642-2776 
  
  
  


Name: Mr. Kevin Crosby 
Title: Vice President, Technical 


Region: Northwest 
Email: kcrosby@montrose-env.com 


Phone: 925-680-4337 
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REVIEW AND CERTIFICATION 


All work, calculations, and other activities and tasks performed and presented in this document 
were carried out by me or under my direction and supervision. I hereby certify that, to the best of 
my knowledge, Montrose operated in conformance with the requirements of the Montrose Quality 
Management System and ASTM D7036-04 during this test project. 


 


Signature:  Date:  


Name: Robert Odell Title: VP Technical 


I have reviewed, technically and editorially, details calculations, results, conclusions, and other 
appropriate written materials contained herein. I hereby certify that, to the best of my knowledge, 
the presented material is authentic, accurate, and conforms to the requirements of the Montrose 
Quality Management System and ASTM D7036-04. 


 


Signature:  Date:  


Name: Dan Duncan Title: Reporting Hub Manager 
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1.0 SUMMARY OF TEST PROGRAM AND RESULTS 


1.1 PROGRAM OBJECTIVES 


Montrose Air Quality Services, LLC (Montrose) was contracted by Schnitzer Steel (Schnitzer) to 
perform a series of air emission tests at their facility located in Oakland, California. The tests were 
conducted to determine compliance with the source testing limitations of the Bay Area Air Quality 
Management District (BAAQMD) Permit Application No. 27762 


The testing was conducted by Todd Smith and Pete SanJuan of Montrose on January 21-23, 
2019.  Daniel Lee of Schnitzer Steel coordinated the testing program. The tests as a retest due 
to sampling mistakes described in the test report dated December 27, 2018 and were conducted 
based on a partial scope of the test plan dated September 25, 2018 that was submitted to the 
BAAQMD and assigned NST-5178. Montrose performed the tests to measure the following 
emission parameters: 


 Primary Parameters 


 Total POC (lb/hr and lb/ton material processed)  
 Specific TOCs (lb/hr and lb/ton material processed) 


 Gaseous Species as Diluent Gases 


 Oxygen and carbon dioxide (O2 and CO2) – % volume dry 
 Stack gas moisture content (% by volume) 
 Stack gas volumetric flow rate (dscfm) 


 Facility Data 


 Feed rate of vehicles in tons per hour 


This report presents the test results and supporting data, descriptions of the testing procedures, 
descriptions of the facility and sampling locations, and a summary of the quality assurance 
procedures used by Montrose. The average emission test results are summarized in Table 1-1. 
Detailed results for individual test runs can be found in Section 4.0. All supporting data can be 
found in the appendices. 
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TABLE 1-1 
SUMMARY OF AVERAGE TOC EMISSIONS 


SCHNITZER STEEL 
SHREDDER 


   


Run Number: Car Bodies Only Light Iron 


    
Process Data:   


Material Feed Rate, tph    
    
Flue Gas:   


O2, % volume dry 21.0  21.0  
CO2, % volume dry 0.2±0.2 0.2±0.2 
Moisture content, % volume 1.7 2.2 
Flue gas temperature F 67.0  70.4  
Volumetric flow rate, dscfm     


    
Benzene:   


lb/hr 1.584  0.113 
lb/ton material proc’d   
   


M25A - POC (TNMNEOC):   
lb/hr as CH4 217 110 
lb/ton material proc’d   


   
M25C - POC (TNMNEOC):   


lb/hr as CH4 284 151 
lb/ton material proc’d   
   


MTO12 - POC (TNMNEOC):   
lb/hr as CH4 181 69 
lb/ton material proc’d   


    
Note: Methods 25A, 25C, and TO-12 show non-methane non-ethane organic carbon results.   
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1.2 PROJECT CONTACTS 


A list of project participants is included below: 
   
Facility Information 


Source Location: Schnitzer Steel 
 1101 Embarcadero West 
 Oakland, California 94607 


Project Contact: Mr. Daniel Lee  
Role: Schnitzer Steel Products Company  


Company: (503) 434-3324  
Telephone: dlee@schn.com  


Email: Schnitzer Steel  
    
Agency Information 
Regulatory Agency: Bay Area Air Quality Management District 


Agency Contact: Mr. Jerry Bovee  
Telephone: (415) 749-4612  


Email: jbovee@baaqmd.gov  
    
Testing Company Information 


Testing Firm: Montrose Air Quality Services, LLC (Montrose) 
Contact: Todd Smith Robert Odell 


Title: Client Project Manager Vice President, Technical 
Telephone: (925) 381-3297 (925) 680-4300x10506 


Email: tsmith@montrose-env.com rodell@montrose-env.com 
    


Montrose is qualified to conduct this test program and has established a quality management 
system that led to accreditation with ASTM Standard D-7036 (Standard Practice for Competence 
of Air Emission Testing Bodies). Montrose completed multiple functional assessments for ASTM 
D7036-04 which were conducted by the American Association for Laboratory Accreditation 
(A2LA). All testing is overseen and supervised on site by at least one Qualified Individual (QI), as 
defined in 40 CFR 72.2. 
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2.0 SOURCE DESCRIPTION 


2.1 FACILITY AND SOURCE DESCRIPTION 


The Schnitzer Steel facility is located at 1101 Embarcadero West, Oakland, California, 94607 at 
the Port of Oakland. The facility serves as a processing and loading center for scrap metal bound 
for marine transport. The metal shredder is composed of multiple steel alloy hammers that are 
rotated at speed by an electric motor and impacted against the material to be shredded. Infeed 
material consists primarily of automobiles that have been pre-processed to minimize the amount 
of hazardous fluids and non-usable metal content. A conveyor system is loaded with infeed 
material by manually-operated cranes, and then fed into the shredder at a known mass rate. 


Water is injected into the shredder to reduce the heat generated as well as to reduce emissions 
of particulate matter. The emissions from the shredder are captured by an abatement system that 
completely encloses the shredder. The exhaust system ducts the collected air through two venturi 
scrubbers before being emitted to atmosphere via a vertical stack. 


2.2 SAMPLING LOCATIONS AND ACCESS 


Information regarding the sampling location is presented below: 
  


Sample location ID: P-15 Exhaust Stack 


Stack exit height: 62 feet 


Configuration: Cylindrical, vertical 


Dimensions:  inches I.D. 


Port locations: Appx. 15 ft. (  duct diameters) upstream from (below) the stack exit 
 Appx. 37 ft. (  duct diameters) downstream from (above) the 


nearest flow disturbance 


Port access: Ladder to permanent platform 


Traverse point information is presented below: 


 Velocity - 20 points total, 10 from each of 2 ports located 90 degrees apart from 
one another 


 Moisture – centralized point was located and tested 


2.3 OPERATING CONDITIONS AND PROCESS DATA 


Emission tests were performed while the source/units and air pollution control devices were 
operating at the conditions required by the permit.  
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3.0 TEST METHOD DETAILS 


3.1 LIST OF TEST METHODS 


The test procedures for this test program are summarized in Table 3-1 below. Additional 
information regarding specific applications or modifications to standard procedures is presented 
in the following sub-sections. 
 


TABLE 3-1 
TEST PROCEDURES 


   


Parameter Measurement Principle Reference Method 


   
Volumetric flow rate Pitot/temperature traverse EPA 1, 2 


O2 Paramagnetism EPA 3A 
CO2 Non-dispersive infrared EPA 3A 


Moisture Impinger weight gain EPA 4 
TOC Flame Ionization Detector EPA 25A 
POC Gas chromatography EPA 25C & TO-12 


Benzene Gas chromatography TO-15 
   


3.1.1 EPA Method 1, Traverse Points 


EPA Method 1 was used to assure that representative measurements of volumetric flow rate were 
obtained by dividing the cross-section of the stack or duct into equal areas, and then locating a 
traverse point within each of the equal areas.  This test location met the acceptable sample 
location requirements and was located at least two stack or duct equivalent diameters 
downstream from a flow disturbance and one-half equivalent diameter upstream from a flow 
disturbance. An EPA Method 1 diagram is included in Appendix B.1. 


 Method Deviations:  None 
 Method Options:  None 


3.1.2 EPA Method 2 - Velocity and Volumetric Flow Rate 


EPA Method 2 is used to measure the gas velocity using an S-type pitot tube connected to a 
pressure measurement device, and to measure the gas temperature using a calibrated 
thermocouple connected to a thermocouple indicator.  A Type S (Stausscheibe) pitot tube 
conforming to the geometric specifications in the test method is used, along with an inclined 
manometer. The measurements are made at traverse points specified by EPA Method 1. The 
molecular weight of the gas stream is determined from independent measurements of O2, CO2, 
and moisture. The stack gas volumetric flow rate is calculated using the measured average 
velocity head, the area of the duct at the measurement plane, the measured average temperature, 
the measured duct static pressure, the molecular weight of the gas stream, and the measured 
moisture. 


 Method Deviations:  None 
 Method Options:  None 
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3.1.3 Gaseous Emissions 


Concentrations of the gaseous constituents of stack gas (O2, CO2) are measured using 
Montrose’s dry extractive reference method (RM) monitor system in accordance with EPA Method 
3A. This system meets the requirements of EPA methods for gaseous species. Pertinent 
information regarding the performance of the method is presented below: 


 Method Deviations:  Probe was located in one position and not traversed. 
 Method Options:  None 


3.1.4 Moisture Content 


Moisture content is measured per EPA Method 4.  Pertinent information regarding the 
performance of the method is presented below: 


 Method Deviations:  Tests will not be conducted isokinetically and did not utilize a probe 
heater or filter assembly. 


 Method Options:  N/A 
 Target Duration:  N/A 
 Target Sample Volume:  N/A 


3.1.5 Total Organic Carbon 


Concentrations of total organic carbon (TOC) are measured by EPA 25A using a flame ionization 
detector. Sample gas is transported wet through a heated sampling system maintained at least 
350 degrees Fahrenheit. Pertinent information regarding the performance of the method is 
presented below: 


 Method Deviations: None 
 Method Options: Heated sampling system is maintained at 350 degrees Fahrenheit to 


prevent moisture from interfering with the FID. 


3.1.6 Precursor Organic Compounds  


Emissions of precursor organic compounds (POC) were measured using EPA 25C, TO-12, and 
TO-15. Sample was collected into a single canister and used for all analyses. Pertinent 
information regarding the performance of the methods is presented below: 


 Method Deviations:  Modified to follow sampling requirements of TO-15 


 Target Sample Duration:  60 minutes 


 Analytical Laboratory:  Atmospheric Analytical & Consulting, Inc. 
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4.0 TEST RESULTS AND OVERVIEW 


4.1 DISCUSSION OF RESULTS 


The average results presented in Table 1-1. The results of individual compliance test runs 
performed are presented in Tables 4-1 through 4-2.  


Additional information is included in the appendices. Appendix A presents the general and specific 
equations used for the emissions calculations and computer spreadsheets. Raw field data sheets 
and data acquisition printouts are included in Appendix B. CEM and process data provided by the 
client is located in Appendix C. Appendix D presents the quality assurance information, including 
instrument calibration data. Additional correspondence and relevant regulatory information are 
located in Appendix E. 


4.2 DEVIATIONS AND EXCEPTIONS 
 
The MAQDAQ data collected on January 22, 2019 is labeled with the operating condition “all 
products.” We later determined that light iron was being processed during this time. No other 
deviations and/or exceptions were reported. 
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TABLE 4-1 
RESULTS SUMMARY POC EMISSIONS 


SCHNITZER STEEL 
SHREDDER – CAR BODIES 


    


Run Number: 1 2 3 Average 


      
Date: 1/21/19 1/21/19 1/21/19 -- 
Time: 2000-2100 2117-2217 2227-2327 -- 
      
Process Data:     


Material Feed Rate, tph         
      
Flue Gas:     


O2, % volume dry 21.0  21.0   20.9  21.0  
CO2, % volume dry 0.2±0.2  0.2±0.2 0.2±0.2 0.2±0.2 
Moisture content, % volume 1.2 2.0 1.8 1.7 
Flue gas temperature F 67.2  67.2  66.7  67.0  
Volumetric flow rate, dscfm         
     


Benzene:     
lb/hr 1.676  1.541  1.536  1.584  
lb/ton material proc’d     
     


M25A - POC (TNMNEOC):     
lb/hr as CH4 214 195 243 217 
lb/ton material proc’d     
     


M25C - POC (TNMNEOC):     
lb/hr as CH4 247 302 302 284 
lb/ton material proc’d     
     


MTO12 - POC (TNMNEOC):     
lb/hr as CH4 171 170 202 181 
lb/ton material proc’d     
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TABLE 4-2 
RESULTS SUMMARY POC EMISSIONS CONTINUED 


SCHNITZER STEEL 
SHREDDER – LIGHT IRON 


     


Run Number: 4 5 6 Average 


      
Date: 1/22/19 1/22/19 1/23/19 -- 
Time: 1900-2000 2008-2108 1815-1915 -- 
      
Process Data:     


Material Feed Rate, tph     
      
Flue Gas:     


O2, % volume dry 21.0  21.0  20.9  21.0  
CO2, % volume dry 0.2±0.2  0.2±0.2 0.2±0.2 0.2±0.2 
Moisture content, % volume 2.0 2.3 2.5 2.2 
Flue gas temperature F 68.3  71.2  71.8  70.4  
Volumetric flow rate, dscfm         
     


Benzene:     
lb/hr 0.083 0.168 <0.087 0.113 
lb/ton material proc’d     
     


M25A - POC (TNMNEOC):     
lb/hr as CH4 116 118 97 110 
lb/ton material proc’d     
     


M25C - POC (TNMNEOC):     
lb/hr as CH4 150 156 146 151 
lb/ton material proc’d     
     


MTO12 - POC (TNMNEOC):     
lb/hr as CH4 69 73 66 69 
lb/ton material proc’d     
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Appendix A.1 
Moisture/Velocity Spreadsheets 
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SOURCE TEST DATA SUMMARY
  


Client...............................................................................................................................................................................................................................................................Schnitzer Shredder
Unit / Location.............................................................................................................................................................................................................................................................Car Bodies


A (stack area), ft2................................................................................................................................................................ ..............................


Tref (reference temperature), °F.....................................................................................................................................................................................................................................................................70
   


Test number.................................................................................................................................1 2 3 Average
Date...................................................................................................................................................................1/21/19 1/21/19 1/21/19 --
Start / Stop time...................................................................................................................2000-2100 2117-2217 2227-2327 --
   


Meter box number............................................................................................................................................................................................................................................................................CB26 CB26 CB26 --


Cp (pitot coefficient), dimensionless ............................................................................................................................................................................................................................................................................0.84 0.84 0.84 0.84


Y (meter calibration factor), dimensionless......................................................................................................................................................................................................................................................................1.001 1.001 1.001 1.001


Θ (sample time), min...................................................................................................................................................................60 60 60 60


Pbar (barometric pressure), in Hg...........................................................................................................30.27 30.27 30.27 30.27


Vm (meter box volume), acf..........................................................................................................45.051 45.087 45.417 45.185


Vlc (impinger liquid volume), ml.................................................................................................................11.9 19.9 18.4 16.7


Tm (meter temperature), °F.....................................................................................................................56.8 63.4 61.0 60.4


ΔH (meter pressure), in. H2O..............................................................................................................1.8 1.8 1.8 1.8


ΔP (velocity head), in. H2O................................................................. ................. .......


Pg (static pressure), in. Hg..................................................................... .................. ...


Ts (stack temperature), °F.....................................................................................................................67.2 67.2 66.7 67.0


%O2 (oxygen stack gas), % volume dry..................................................................................................................................................................20.98 20.98 20.93 20.96


%CO2 (carbon dioxide stack gas), % volume dry..................................................................................................................................................................0.46 0.46 0.46 0.46
    


1a Vm(std) (standard sample volume), dscf.......................................................................................................................................................................46.990 46.438 46.993 46.807


1b Vw(std) (water vapor volume), scf................................................................................................................................................................................0.563 0.942 0.871 0.792


1c Bws (moisture fraction), non-dimensional................................................................................................................................................................................0.012 0.020 0.018 0.017


1d MWdry (stack gas molecular weight), dry.................................................................................................................................................................................28.912 28.912 28.910 28.912


1e MWwet (stack gas molecular weight), wet.................................................................................................................................................................................28.783 28.695 28.712 28.730


1f Ps (absolute stack pressure), in Hg...............................................................................................................................................................30.205 30.205 30.205 30.205


1g Vs (stack gas velocity), ft/sec............................................................. ...


1h Q (stack flow rate), acfm.................................................................... ..
1i Qws (stack flow rate), wscfm............................................................... .....


1j Qds (stack flow rate), dscfm................................................................ .....
 


Note: Numbers in italics are calculated using the calibration limit (2%).
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SOURCE TEST DATA SUMMARY
  


Client...............................................................................................................................................................................................................................................................Schnitzer Steel
Unit / Location.............................................................................................................................................................................................................................................................P-15 Light Iron


A (stack area), ft2................................................................................................................................................................ ..............................


Tref (reference temperature), °F.....................................................................................................................................................................................................................................................................70
   


Test number.................................................................................................................................4 5 6 Average
Date...................................................................................................................................................................1/22/19 1/22/19 1/23/19 --
Start / Stop time...................................................................................................................1900-2000 2008-2108 1815-1915 --
   


Meter box number............................................................................................................................................................................................................................................................................CB26 CB26 CB26 --


Cp (pitot coefficient), dimensionless ............................................................................................................................................................................................................................................................................0.84 0.84 0.84 0.84


Y (meter calibration factor), dimensionless......................................................................................................................................................................................................................................................................1.001 1.001 1.001 1.001


Θ (sample time), min...................................................................................................................................................................60 60 60 60


Pbar (barometric pressure), in Hg...........................................................................................................30.34 30.34 30.30 30.33


Vm (meter box volume), acf..........................................................................................................45.215 46.051 44.988 45.418


Vlc (impinger liquid volume), ml.................................................................................................................20.2 23.1 24.8 22.7


Tm (meter temperature), °F.....................................................................................................................62.3 69.8 61.3 64.5


ΔH (meter pressure), in. H2O..............................................................................................................1.8 1.8 1.8 1.8


ΔP (velocity head), in. H2O................................................................ ............... ......


Pg (static pressure), in. Hg.................................................................... .................. ...


Ts (stack temperature), °F.....................................................................................................................68.3 71.2 71.8 70.4


%O2 (oxygen stack gas), % volume dry..................................................................................................................................................................20.98 20.99 20.88 20.95


%CO2 (carbon dioxide stack gas), % volume dry..................................................................................................................................................................0.46 0.46 0.46 0.46
    


1a Vm(std) (standard sample volume), dscf.......................................................................................................................................................................46.772 46.963 46.570 46.768


1b Vw(std) (water vapor volume), scf................................................................................................................................................................................0.956 1.093 1.174 1.074


1c Bws (moisture fraction), non-dimensional................................................................................................................................................................................0.0200 0.0228 0.0246 0.0225


1d MWdry (stack gas molecular weight), dry.................................................................................................................................................................................28.912 28.913 28.908 28.911


1e MWwet (stack gas molecular weight), wet.................................................................................................................................................................................28.694 28.665 28.640 28.666


1f Ps (absolute stack pressure), in Hg...............................................................................................................................................................30.278 30.340 30.241 30.286


1g Vs (stack gas velocity), ft/sec............................................................... .....


1h Q (stack flow rate), acfm.................................................................... ...
1i Qws (stack flow rate), wscfm............................................................... ......


1j Qds (stack flow rate), dscfm................................................................ ....
 


Note: Numbers in italics are calculated using the calibration limit (2%).
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SOURCE TEST DATA SUMMARY
  


Client...............................................................................................................................................................................................................................................................Schnitzer Steel


Unit / Location.............................................................................................................................................................................................................................................................Shredder- Car Bodies


Stack area, square feet...................................................................................................................................................... .........................................


Reference temperature, °F......................................................................................................................................................................................................................................................................70
   


Test number.................................................................................................................................1 2 3 Average


Date...................................................................................................................................................................1/21/19 1/21/19 1/21/19 --


Start / Stop time...................................................................................................................2000-2100 2117-2217 2227-2327 --
   


Feed Rate, tons/hour.................................................... .......................... .................


SAMPLE TRAIN DATA


Meter box number/ID......................................................................................................................................................................................................................................................................CB26 CB26 CB26 --


Sample time, minutes......................................................................................................................................................................................................................................................................60 60 60 60


Pitot coefficient ............................................................................................................................................................................................................................................................................0.84 0.84 0.84 0.84


Meter calibration, Yd......................................................................................................................................................................................................................................................................1.001 1.001 1.001 1.001


Barometric pressure, in Hg...........................................................................................................30.27 30.27 30.27 30.27


Meter box volume, acf..........................................................................................................45.051 45.087 45.417 45.185


Impinger liquid volume, ml.................................................................................................................11.9 19.9 18.4 16.7


Meter temperature, °F.....................................................................................................................56.8 63.4 61.0 60.4


Meter pressure, (Delta H) iwg..............................................................................................................1.8 1.8 1.8 1.8


Velocity head, (Delta P) iwg......................................... ...................... ...................


Static pressure, iwg...................................................... ...................... .............


Stack temperature, °F.....................................................................................................................67.2 67.2 66.7 67.0
  


ANALYZER DATA


O2, % volume dry............................................................................................................................………………………………………20.98 20.98 20.93 20.96


CO2, % volume dry............................................................................................................................………………………………………0.46 0.46 0.46 0.46
     


VOLUMETRIC FLOW RATE


Standard sample volume, dscf.......................................................................................................................................................................46.990 46.438 46.993 46.807


Water vapor volume, scf................................................................................................................................................................................0.563 0.942 0.871 0.7920


Measured moisture fraction, nondimensional................................................................................................................................................................................0.012 0.020 0.018 0.017


Theoretical maximum moisture fraction, nondimensional................................................................................................................................................................................0.022 0.022 0.021 0.022


Calculated Moisture Fraction (nondimensional)................................................................................................................................................................................0.012 0.020 0.018 0.017


Moisture fraction %................................................................................................................................................................................1.2% 2.0% 1.8% 1.7%


Stack gas molecular weight, dry.................................................................................................................................................................................28.912 28.912 28.910 28.912


Stack gas molecular weight, wet.................................................................................................................................................................................28.783 28.695 28.712 28.730


Absolute stack pressure, in Hg...............................................................................................................................................................30.205 30.205 30.205 30.205


Stack gas velocity, ft/sec............................................ ....................... ...........


Stack flow rate, acfm................................................. ..................... .........


Stack flow rate, wscfm.............................................. .................... ........


Stack flow rate, dscfm - from CR runs.......................
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SOURCE TEST DATA SUMMARY
  


Client...............................................................................................................................................................................................................................................................Schnitzer Steel


Unit / Location.............................................................................................................................................................................................................................................................Shredder- Car Bodies


Stack area, square feet...................................................................................................................................................... .........................................


Reference temperature, °F......................................................................................................................................................................................................................................................................70
   


Test number.................................................................................................................................1 2 3 Average


Date...................................................................................................................................................................1/21/19 1/21/19 1/21/19 --


Start / Stop time...................................................................................................................2000-2100 2117-2217 2227-2327 --
   
Emissions Results


Benzene                    


     ppm…………………………………………………… .


     lb/hr……………………………………………………………………1.676 1.541 1.536 1.584


     lb/ton…………………………………………………


Note: Numbers in italics are calculated using the calibration limit (2%).
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SOURCE TEST DATA SUMMARY
  


Client...............................................................................................................................................................................................................................................................Schnitzer Steel


Unit / Location.............................................................................................................................................................................................................................................................Shredder- Light Iron


Stack area, square feet............................................................................................................................................................ ..................................


Reference temperature, °F......................................................................................................................................................................................................................................................................70
   


Test number.................................................................................................................................4 5 6 Average


Date...................................................................................................................................................................1/22/19 1/22/19 1/23/19 --


Start / Stop time...................................................................................................................1900-2000 2008-2108 1815-1915 --
   


Feed Rate, tons/hour...................................................... ............................ ...........


SAMPLE TRAIN DATA


Meter box number/ID......................................................................................................................................................................................................................................................................CB26 CB26 CB26 --


Sample time, minutes......................................................................................................................................................................................................................................................................60 60 60 60


Pitot coefficient ............................................................................................................................................................................................................................................................................0.84 0.84 0.84 0.84


Meter calibration, Yd......................................................................................................................................................................................................................................................................1.001 1.001 1.001 1.001


Barometric pressure, in Hg...........................................................................................................30.34 30.34 30.30 30.33


Meter box volume, acf..........................................................................................................45.215 46.051 44.988 45.418


Impinger liquid volume, ml.................................................................................................................20.2 23.1 24.8 22.7


Meter temperature, °F.....................................................................................................................62.3 69.8 61.3 64.5


Meter pressure, (Delta H) iwg..............................................................................................................1.80 1.80 1.80 1.80


Velocity head, (Delta P) iwg.......................................... ....................... ....................


Static pressure, iwg........................................................ ......................... ........


Stack temperature, °F.....................................................................................................................68.3 71.2 71.8 70.4
  


ANALYZER DATA


O2, % volume dry............................................................................................................................………………………………………20.98 20.99 20.88 20.95


CO2, % volume dry............................................................................................................................………………………………………0.46 0.46 0.46 0.46
     


VOLUMETRIC FLOW RATE


Standard sample volume, dscf.......................................................................................................................................................................46.772 46.963 46.570 46.768


Water vapor volume, scf................................................................................................................................................................................0.956 1.093 1.174 1.0744


Measured moisture fraction, nondimensional................................................................................................................................................................................0.020 0.023 0.025 0.022


Theoretical maximum moisture fraction, nondimensional................................................................................................................................................................................0.023 0.025 0.025 0.024


Calculated Moisture Fraction (nondimensional)................................................................................................................................................................................0.020 0.023 0.025 0.022


Moisture fraction %................................................................................................................................................................................2.0% 2.3% 2.5% 2.2%


Stack gas molecular weight, dry.................................................................................................................................................................................28.912 28.913 28.908 28.911


Stack gas molecular weight, wet.................................................................................................................................................................................28.694 28.665 28.640 28.666


Absolute stack pressure, in Hg...............................................................................................................................................................30.278 30.340 30.241 30.286


Stack gas velocity, ft/sec.............................................. ....................... ................... ..................... ...


Stack flow rate, acfm................................................... .................... ................. ....................


Stack flow rate, wscfm................................................ ..................... ................. ................... .


Stack flow rate, dscfm - from CR runs........................ .................... ................
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SOURCE TEST DATA SUMMARY
  


Client...............................................................................................................................................................................................................................................................Schnitzer Steel


Unit / Location.............................................................................................................................................................................................................................................................Shredder- Light Iron


Stack area, square feet............................................................................................................................................................. .................................


Reference temperature, °F......................................................................................................................................................................................................................................................................70
   


Test number.................................................................................................................................4 5 6 Average


Date...................................................................................................................................................................1/22/19 1/22/19 1/23/19 --


Start / Stop time...................................................................................................................1900-2000 2008-2108 1815-1915 --
   


Emissions Results


Benzene                    


     ppm…………………………………………………… .


     lb/hr……………………………………………………………………0.083 0.168 < 0.087 < 0.113


     lb/ton……………………………………………………


Note: Numbers in italics are calculated using the calibration limit (2%).
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SOURCE TEST DATA SUMMARY
  


Client...............................................................................................................................................................................................................................................................Schnitzer Steel


Unit / Location.............................................................................................................................................................................................................................................................Shredder- Car Bodies


Stack area, square feet............................................................................................................................................................ .................................


Reference temperature, °F......................................................................................................................................................................................................................................................................70
   


Test number.................................................................................................................................1 2 3 Average


Date...................................................................................................................................................................1/21/19 1/21/19 1/21/19 --


Start / Stop time...................................................................................................................2000-2100 2117-2217 2227-2327 --
   


Feed Rate, tons/hour......................................................


SAMPLE TRAIN DATA


Meter box number/ID......................................................................................................................................................................................................................................................................CB26 CB26 CB26 --


Sample time, minutes......................................................................................................................................................................................................................................................................60 60 60 60


Pitot coefficient ............................................................................................................................................................................................................................................................................0.84 0.84 0.84 0.84


Meter calibration, Yd......................................................................................................................................................................................................................................................................1.001 1.001 1.001 1.001


Barometric pressure, in Hg...........................................................................................................30.27 30.27 30.27 30.27


Meter box volume, acf..........................................................................................................45.051 45.087 45.417 45.185


Impinger liquid volume, ml.................................................................................................................11.9 19.9 18.4 16.7


Meter temperature, °F.....................................................................................................................56.8 63.4 61.0 60.4


Meter pressure, (Delta H) iwg..............................................................................................................1.8 1.8 1.8 1.8


Velocity head, (Delta P) iwg........................................... ......................... .....................


Static pressure, iwg....................................................... ........................ .......


Stack temperature, °F.....................................................................................................................67.2 67.2 66.7 67.0
  


ANALYZER DATA


O2, % volume dry............................................................................................................................………………………………………20.98 20.98 20.93 21.0


CO2, % volume dry............................................................................................................................………………………………………0.46 0.46 0.46 0.46


THC, ppmv wet as Propane…………………………… ………………… …………….


SUMMA CANISTER DATA


M25C:TNMOC, ppmvd as C…………………………… ……………… ……………..


TO-12M: TNMNEOC, ppmvd as C……………………… ………….


Methane, ppmvd as C……………………………………<


Ethane, ppmvd…………………………………………… ………..………
     


VOLUMETRIC FLOW RATE


Standard sample volume, dscf.......................................................................................................................................................................46.990 46.438 46.993 46.807


Water vapor volume, scf................................................................................................................................................................................0.563 0.942 0.871 0.792


Measured moisture fraction, nondimensional................................................................................................................................................................................0.012 0.020 0.018 0.017


Theoretical maximum moisture fraction, nondimensional................................................................................................................................................................................0.022 0.022 0.021 0.022


Calculated Moisture Fraction (nondimensional)................................................................................................................................................................................0.012 0.020 0.018 0.017


Moisture fraction %................................................................................................................................................................................1.18% 1.99% 1.82% 1.66%


Stack gas molecular weight, dry.................................................................................................................................................................................28.912 28.912 28.910 28.912


Stack gas molecular weight, wet.................................................................................................................................................................................28.783 28.695 28.712 28.730


Absolute stack pressure, in Hg...............................................................................................................................................................30.205 30.205 30.205 30.205


Stack gas velocity, ft/sec.............................................. ..................... ..


Stack flow rate, acfm................................................... ....................


Stack flow rate, wscfm................................................ ................... .


Stack flow rate, dscfm - from CR runs........................
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SOURCE TEST DATA SUMMARY
  


Client...............................................................................................................................................................................................................................................................Schnitzer Steel


Unit / Location.............................................................................................................................................................................................................................................................Shredder- Car Bodies


Stack area, square feet............................................................................................................................................................ ..................................


Reference temperature, °F......................................................................................................................................................................................................................................................................70
   


Test number.................................................................................................................................1 2 3 Average


Date...................................................................................................................................................................1/21/19 1/21/19 1/21/19 --


Start / Stop time...................................................................................................................2000-2100 2117-2217 2227-2327 --
   


Emissions Results


M25A: POC


     ppmvd as CH4………………………………………… …………………


     lb/hr……………………………………………………………………214 195 243 217


     lb/ton…………………………………………………… ……….


M25A: NMOC


     ppmvd as CH4………………………………………… …………………


     lb/hr……………………………………………………………………214 195 243 217


     lb/ton…………………………………………………… ……….


M25A: NMNEOC


     ppmvd as CH4………………………………………… …………………


     lb/hr……………………………………………………………………214 195 243 217


     lb/ton…………………………………………………… ……….


M25C: NMOC


     ppmvd as CH4………………………………………… …………………


     lb/hr……………………………………………………………………247 302 302 284


     lb/ton…………………………………………………… ……….


M25C: NMNEOC


     ppmvd as CH4………………………………………… …………………


     lb/hr……………………………………………………………………247 302 302 284


     lb/ton…………………………………………………… …….


TO-12: NMNEOC


     ppmvd as CH4………………………………………… …………………


     lb/hr……………………………………………………………………171 170 202 181


     lb/ton…………………………………………………… …….


Note: Numbers in italics are calculated using the calibration limit (2%).
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SOURCE TEST DATA SUMMARY
  


Client...............................................................................................................................................................................................................................................................Schnitzer Steel


Unit / Location.........................................................................................................................................................................................................................................Shredder- Light Iron


Stack area, square feet................................................................................................................................................................ ...............................


Reference temperature, °F......................................................................................................................................................................................................................................................................70
   


Test number.................................................................................................................................4 5 6 Average


Date...................................................................................................................................................................1/22/19 1/22/19 1/23/19 --


Start / Stop time...................................................................................................................1900-2000 2008-2108 1815-1915 --
   


Feed Rate, tons/hour............................................................ ............................ .......


SAMPLE TRAIN DATA


Meter box number/ID......................................................................................................................................................................................................................................................................CB26 CB26 CB26 --


Sample time, minutes......................................................................................................................................................................................................................................................................60 60 60 60


Pitot coefficient ............................................................................................................................................................................................................................................................................0.84 0.84 0.84 0.84


Meter calibration, Yd......................................................................................................................................................................................................................................................................1.001 1.001 1.001 1.001


Barometric pressure, in Hg...........................................................................................................30.34 30.34 30.30 30.33


Meter box volume, acf..........................................................................................................45.215 46.051 44.988 45.418


Impinger liquid volume, ml.................................................................................................................20.2 23.1 24.8 22.7


Meter temperature, °F.....................................................................................................................62.3 69.8 61.3 64.5


Meter pressure, (Delta H) iwg..............................................................................................................1.80 1.80 1.80 1.80


Velocity head, (Delta P) iwg................................................. ...................... .................


Static pressure, iwg.............................................................. ......................... ....


Stack temperature, °F.....................................................................................................................68.3 71.2 71.8 70.4
  


ANALYZER DATA


O2, % volume dry............................................................................................................................………………………………………20.98 20.99 20.88 20.95


CO2, % volume dry............................................................................................................................………………………………………0.46 0.46 0.46 0.46


THC, ppmv wet as Propane………………………………… ……………… ………..


SUMMA CANISTER DATA


M25C:TNMOC, ppmvd as C………………………………… ………………… ………..


TO-12M: TNMNEOC, ppmvd as C………………………… …….


Methane, ppmvd as C……………………………………….<


Ethane, ppmvd………………………………………………… …..……….
     


VOLUMETRIC FLOW RATE


Standard sample volume, dscf.......................................................................................................................................................................46.772 46.963 46.570 46.768


Water vapor volume, scf................................................................................................................................................................................0.956 1.093 1.174 1.0744


Measured moisture fraction, nondimensional................................................................................................................................................................................0.020 0.023 0.025 0.022


Theoretical maximum moisture fraction, nondimensional................................................................................................................................................................................0.023 0.025 0.025 0.024


Calculated Moisture Fraction (nondimensional)................................................................................................................................................................................0.020 0.023 0.025 0.022


Moisture fraction %................................................................................................................................................................................2.0% 2.3% 2.5% 2.2%


Stack gas molecular weight, dry.................................................................................................................................................................................28.912 28.913 28.908 28.911


Stack gas molecular weight, wet.................................................................................................................................................................................28.694 28.665 28.640 28.666


Absolute stack pressure, in Hg...............................................................................................................................................................30.278 30.340 30.241 30.286


Stack gas velocity, ft/sec..................................................... ..................... ................... .....................


Stack flow rate, acfm........................................................ .................... .................. ...................


Stack flow rate, wscfm...................................................... .................... ................. ...................


Stack flow rate, dscfm - from CR runs.............................. .................... ..............
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SOURCE TEST DATA SUMMARY
  


Client...............................................................................................................................................................................................................................................................Schnitzer Steel


Unit / Location.........................................................................................................................................................................................................................................Shredder- Light Iron


Stack area, square feet................................................................................................................................................................ ...............................


Reference temperature, °F......................................................................................................................................................................................................................................................................70
   


Test number.................................................................................................................................4 5 6 Average


Date...................................................................................................................................................................1/22/19 1/22/19 1/23/19 --


Start / Stop time...................................................................................................................1900-2000 2008-2108 1815-1915 --
   


Emissions Results


M25A: POC


     ppmvd as CH4……………………………………………… ………………


     lb/hr……………………………………………………………………116 118 97 111


     lb/ton………………………………………………………… .


M25A: NMOC


     ppmvd as CH4……………………………………………… ………………


     lb/hr……………………………………………………………………116 118 97 111


     lb/ton………………………………………………………… .


M25A: NMNEOC


     ppmvd as CH4……………………………………………… ………………


     lb/hr……………………………………………………………………116 118 97 110


     lb/ton………………………………………………………… .


M25C: NMOC


     ppmvd as CH4……………………………………………… ………………


     lb/hr……………………………………………………………………150 156 146 151


     lb/ton………………………………………………………… .


M25C: NMNEOC


     ppmvd as CH4……………………………………………… ………………


     lb/hr……………………………………………………………………150 156 146 151


     lb/ton………………………………………………………… .


TO-12: NMNEOC


     ppmvd as CH4……………………………………………… ………………


     lb/hr……………………………………………………………………69 73 66 69


     lb/ton…………………………………………………………


Note: Numbers in italics are calculated using the calibration limit (2%).
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Appendix A.5
General Emissions Calculations
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EMISSION CALCULATIONS 
 


1. Volumetric Flow and Isokinetics 
 
 a. Standard sample gas volume, dscf 


𝑉  = (𝑉 )(𝑌)
(𝑇 + 460) 𝑃 +


∆𝐻
13.6


(𝑇 + 460)(𝑃 )
 


 b. Water vapor volume, scf 


𝑉  =  (0.04715)(𝑉 )
𝑇 + 460


528
 


 c. Moisture content, non-dimensional 


𝐵 =
𝑉  


(𝑉  + 𝑉  )
 


 d. Stack gas molecular weight, lb/lb mole (dry) 


𝑀𝑊 = [0.44(%𝐶𝑂 )] + [0.32(%𝑂 )] + [0.28(%𝑁 )] 


e. Stack gas molecular weight, lb/lb mole (wet) 


𝑀𝑊 = 𝑀𝑊 (1 − 𝐵 ) + [18(𝐵 )] 


f. Absolute stack pressure, in Hg 


𝑃 = 𝑃 +
𝑃


13.6
 


 g. Stack velocity, ft/sec 


𝑣 = (85.49) 𝐶 √∆𝑃
𝑇


(𝑃 )(𝑀𝑊 )
 


h. Actual stack flow rate, acfm 


𝑄 = (𝑣 )(𝐴 )(60 𝑚𝑖𝑛/ℎ𝑟) 


i. Standard stack gas flow rate, wscfm 


𝑄 = (𝑣 )(𝐴 )(60 𝑚𝑖𝑛/ℎ𝑟)
𝑇 + 460


𝑇 + 460


𝑃


𝑃
 


j. Standard stack gas flow rate, dscfm 


𝑄 = (𝑣 )(𝐴 )(60 𝑚𝑖𝑛/ℎ𝑟)(1 − 𝐵 )
𝑇 + 460


𝑇 + 460


𝑃


𝑃
 


k. Percent isokinetic 


𝐼 =
(𝑇 )(𝑉  )(𝑃 )(100)


(𝑇 + 460)(𝑣 )(𝜃)(𝐴 )(𝑃 )(60)(1 − 𝐵 )
 


 
 
  


PUBLIC COPY







Page 2 of 5 


2. Gaseous Emissions 
 


a. Concentration, ppm volume wet (i.e. to calculate wet ppm from dry ppm) 


𝐶 = (𝐶)(1 − 𝐵 ) 


b. Concentration, ppm @ 3% O2 dry 


𝐶 = (𝐶)
(20.9 − 3.0)


(20.9 − % 𝑂 )
 


c. Concentration, ppm @ 12% CO2 dry 


𝐶 = (𝐶)
12.0


% 𝐶𝑂
 


d. Concentration, ppm volume dry (i.e. to calculate dry ppm from wet ppm) 


𝐶 =
𝐶


(1 − 𝐵 )
 


e. Mass emission rate, lb/hr 


𝑀 = (𝐶)(𝐶𝐹)(𝑄 )(60 𝑚𝑖𝑛/ℎ𝑟) 


where, 


CF = conversion factor from ppm to lb/scf: 


𝐶𝐹 = 1.194 × 10


𝑙𝑏
𝑠𝑐𝑓


𝑝𝑝𝑚
 


𝐶𝐹 = 1.660 × 10


𝑙𝑏
𝑠𝑐𝑓


𝑝𝑝𝑚
 


𝐶𝐹 = 𝐶𝐹  for other compounds (x) 


f. Emission rate, lb/MMBtu 


𝐸 = (𝐶)(𝐶𝐹)(𝐹 )
20.9


20.9 − % 𝑂
 


g. Mass emission rate, grams/bhp-hr 


𝑀 = (𝑀)
453.59 𝑔/𝑙𝑏


𝐽
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3. Particulate Emissions 
 
 a. Grain loading, gr/dscf 


𝐺 = (0.0154)
𝐺


𝑉  
 


 b. Grain loading corrected to 12% CO2, gr/dscf @ 12% CO2 


𝐺 = (𝐺)
12.0


% 𝐶𝑂
 


 c. Mass emission rate, lb/hr 


𝑀 = (𝐺)(𝑄 )
60 𝑚𝑖𝑛/ℎ𝑟


7,000 𝑔𝑟/𝑙𝑏
 


d. Emission rate, lb/MMBtu 


𝐸 = (𝐺)
1 𝑙𝑏


7,000 𝑔𝑟
(𝐹 )


20.9


20.9 − % 𝑂
 


4. Fuel Factor “F” 
 


a. Choice #1 – use the values for Fd provided in Method 19, Table 19-1 
Choice #2 – if you have fuel ultimate and proximate analysis, calculate Fd 
                   (need fuel weight %CHONS, HHV) 
Stoichiometric fuel factor at 68 °F, dscf/MMBtu at 0% O2: 


𝐹 =
(10 )[3.64(% 𝐻) + 1.53(% 𝐶) + 0.14(% 𝑁) + 0.57(% 𝑆) − 0.46(% 𝑂)]


𝐻𝐻𝑉, 𝐵𝑡𝑢/𝑙𝑏
 


b. Fuel factor at 60 F (use if all your volumes and flows are at 60 °F) 


𝐹  = 𝐹
520°𝑅


528°𝑅
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5. Miscellaneous Equations 
 


a. Standard stack gas flow rate, calculated from fuel flow and F factor, dscfm  
 
Note:  Qf and HHV need to be in units of either lb/hr and Btu/lb, or scf/hr and Btu/scf.  
Do not mix units! 
 
(calculation based on stack %O2) 


𝑄 = 𝑄 (𝐻𝐻𝑉)(10 )(𝐹 )
20.9


20.9 − % 𝑂
/(60 𝑚𝑖𝑛/ℎ𝑟) 


 or (calculation based on stack %CO2 – see EPA Method 19 for values of Fc) 


𝑄 = 𝑄 (𝐻𝐻𝑉)(10 )(𝐹 )
100


% 𝐶𝑂
/(60 𝑚𝑖𝑛/ℎ𝑟) 


 b. Destruction efficiency of emission control device, % 


𝐸𝐹𝐹 = (100%)   based on concentrations 


 or 


𝐸𝐹𝐹 = (100%)   based on mass emission rates 


 c. Cylinder gas audit, % accuracy 


𝐴 =
𝐶 − 𝐶


𝐶
(100%) 
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Nomenclature: 
Ac = accuracy of CEMS during cylinder gas audit (CGA), % difference 
An = nozzle area, in2 ( r2), where  = 3.1416 and r = radius (½ diameter) in inches 
As = stack area, ft2 ( r2), where  = 3.1416 and r = radius (½ diameter) in feet 
Bws = flue gas moisture content (multiply by 100 for % by volume) 
C = concentration of gaseous species, ppm volume dry 
Ca = concentration of audit gas, ppm (for CGA, equation 5c) 
Cm = concentration measured by CEMS, ppm (for CGA, equation 5c) 
Cp = calibration factor for pitot tube, dimensionless 
Cw = concentration of gaseous species, ppm volume wet 
C3 = corrected concentration of gaseous species, ppm @ 3% O2 dry 
C12 = corrected concentration of gaseous species, ppm @ 12% CO2 dry 
E = mass emission rate, lb/MMBtu 
EFF = destruction or removal efficiency of emission control device, % efficiency 
Fc = stoichiometric “F” factor of fuel based on CO2, dscf/MMBtu @ 100% CO2 


Fd = stoichiometric “F” factor of fuel based on O2, dscf/MMBtu @ 0% O2 


G = particulate matter grain loading, grains/dscf 
G12 = corrected particulate matter grain loading, grains/dscf @ 12% CO2 


Gm = mass of collected particulate matter, mg 
HHV = higher heating value, Btu/cubic foot 
I = % isokinetic sampling rate, %  
J = brake horsepower, bhp 
Mj = mass emission rate of measured species (s), g/hp-hr 
M = mass emission rate, lb/hr 
MWdry = molecular weight of stack gas, dry basis 
MWwet = molecular weight of stack gas, wet basis 
MWs = molecular weight of gaseous species (s), lb/lb mole: 


CO: 28.01 (can use 28)  NOx as NO2:  46.01 (can use 46) 
SOx as SO2: 64.06 (can use 64)  Hydrocarbons as C: 12.01 (can use 12) 
Hydrocarbons as CH4: 16.04 (can use 16)  Hydrocarbons as C3H8: 44.10 (can use 44) 
NH3: 17.03 (can use 17) 


N2 = nitrogen content of stack gas, % volume dry 
Pbar = barometric pressure, in. Hg 
Ps = stack absolute pressure, in. Hg 
Psg = stack static pressure, inches of water, gauge (iwg) 
Q = wet stack gas flow rate at actual conditions, acfm 
Qf = fuel flow rate, scfh or lb/hr (be careful of units) 
Qds = dry stack gas flow rate at standard conditions, dscfm 
Qws = wet stack gas flow rate at standard conditions, wscfm 
SV = specific molar volume of an ideal gas at standard conditions, ft3/lb mole 
Tm = meter temperature, R 
Tstd = reference temperature, R 
Ts = stack gas temperature, R 
vs = stack gas velocity, ft/sec 
Vlc = volume of liquid collected in impingers, ml 
Vm = dry meter volume uncorrected, acf 
Vm std = dry meter volume corrected to standard conditions, dscf 
Vw std = volume of water vapor at standard conditions, scf 
Y = meter calibration coefficient, dimensionless 
ΔH = average pressure differential across meter, inches water 
ΔP = average velocity head of stack gas, inches water 
Θ = sampling time, minutes 
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FIELD AND COMPUTER-GENERATED DATA 
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Appendix B.1 
Sampling Locations 
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Note:  No traverse point shall be within 1.0" of the stack walls (see Sections 11.3.1)


Typical vertical 
exhaust stackEquivalent downstream diameter (B):


All points at least 1.0" from stack wall:


A


B


Stack diameter:
Upstream diameter (A):
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Duct diameters upstream from flow disturbance or stack exit (Distance A)
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N/A


N/A #N/A


#N/A


#N/A


12.8


74.5


#N/A


65.3


70.2


#N/A


Schnitzer Steel - Outlet


inches
inches
inches
inches
see note
Pass
Pass


17.7


Downstream diameter (B):


Number of ports being used:
Equivalent upstream diameter (A):


65.7


23.8


32.7


56.8


Outside port
Distance (in)


8.5


2


180.0
444.0
6.50


50.3


59.2


TRAVERSE POINT LAYOUT (PARTICULATE)
CIRCULAR STACKS OVER 24 INCHES


Pass


26.2


6.3


11.2


17.3


Port length:


Example:  Location of 12 points


Point % Diameter


10


71.8


76.7


81.0


#N/A


DUCT AREA  =
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Appendix B.2 
Velocity Data Sheets 
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Appendix B.3 
Moisture Data Sheets 
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Appendix B.4 
Reference Method Data 
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: CEMS Operator: TJS Unit/Condition: Shredder/Car
body only


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Run 1 Average Results
20:00:00 - 21:00:00


Name: O2 CO2 THC (VO4)


Make/Model:


Jan 21 2019 20:01:00 20.78 0.082 109.0


Jan 21 2019 20:02:00 20.78 0.087 197.2


Jan 21 2019 20:03:00 20.77 0.084 182.1


Jan 21 2019 20:04:00 20.78 0.086 83.32


Jan 21 2019 20:05:00 20.78 0.091 95.26


Jan 21 2019 20:06:00 20.78 0.086 76.99


Jan 21 2019 20:07:00 20.79 0.079 93.71


Jan 21 2019 20:08:00 20.78 0.087 117.5


Jan 21 2019 20:09:00 20.78 0.089 85.72


Jan 21 2019 20:10:00 20.78 0.088 130.8


Jan 21 2019 20:11:00 20.78 0.084 107.6


Jan 21 2019 20:12:00 20.78 0.089 87.40


Jan 21 2019 20:13:00 20.78 0.091 69.31


Jan 21 2019 20:14:00 20.78 0.085 97.55


Jan 21 2019 20:15:00 20.78 0.082 432.7


Jan 21 2019 20:16:00 20.78 0.092 341.9


Jan 21 2019 20:17:00 20.78 0.081 216.4


Jan 21 2019 20:18:00 20.79 0.089 148.9


Jan 21 2019 20:19:00 20.78 0.088 123.8


Jan 21 2019 20:20:00 20.79 0.088 134.7


Jan 21 2019 20:21:00 20.79 0.080 104.3


Jan 21 2019 20:22:00 20.79 0.090 144.5


Jan 21 2019 20:23:00 20.79 0.084 168.5


Jan 21 2019 20:24:00 20.79 0.089 150.5


Jan 21 2019 20:25:00 20.78 0.085 133.8


Jan 21 2019 20:26:00 20.79 0.091 173.9


Jan 21 2019 20:27:00 20.78 0.089 128.9


Jan 21 2019 20:28:00 20.78 0.085 115.4


Jan 21 2019 20:29:00 20.78 0.089 221.0


Jan 21 2019 20:30:00 20.78 0.079 192.5


Jan 21 2019 20:31:00 20.79 0.077 180.3


Jan 21 2019 20:32:00 20.79 0.077 231.7


Jan 21 2019 20:33:00 20.78 0.079 125.6


Jan 21 2019 20:34:00 20.79 0.089 109.5


Jan 21 2019 20:35:00 20.79 0.089 129.4


Jan 21 2019 20:36:00 20.78 0.076 110.3


Jan 21 2019 20:37:00 20.79 0.076 152.0


Jan 21 2019 20:38:00 20.79 0.080 620.1


Jan 21 2019 20:39:00 20.79 0.075 318.7


Jan 21 2019 20:40:00 20.79 0.078 239.5


Jan 21 2019 20:41:00 20.79 0.076 276.9


Jan 21 2019 20:42:00 20.79 0.076 153.1


Jan 21 2019 20:43:00 20.79 0.076 248.0


Jan 21 2019 20:44:00 20.79 0.073 253.9


Jan 21 2019 20:45:00 20.79 0.076 274.9


Jan 21 2019 20:46:00 20.79 0.080 365.7


Jan 21 2019 20:47:00 20.80 0.080 346.2


Page 1 Jan 21 2019 - 21:00:08
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: CEMS Operator: TJS Unit/Condition: Shredder/Car
body only


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Jan 21 2019 20:48:00 20.79 0.086 379.1


Jan 21 2019 20:49:00 20.80 0.090 236.1


Jan 21 2019 20:50:00 20.79 0.090 148.3


Jan 21 2019 20:51:00 20.79 0.086 144.9


Jan 21 2019 20:52:00 20.79 0.089 166.1


Jan 21 2019 20:53:00 20.80 0.089 339.3


Jan 21 2019 20:54:00 20.80 0.081 716.3


Jan 21 2019 20:55:00 20.79 0.088 222.1


Jan 21 2019 20:56:00 20.79 0.090 204.3


Jan 21 2019 20:57:00 20.80 0.089 183.9


Jan 21 2019 20:58:00 20.80 0.091 188.0


Jan 21 2019 20:59:00 20.80 0.099 211.9


Jan 21 2019 21:00:00 20.80 0.092 165.8


Average: 20.79 0.085 198.5


Max: 20.80 0.099 716.3


Min: 20.77 0.073 69.31


Page 2 Jan 21 2019 - 21:00:08
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: CEMS Operator: TJS Unit/Condition: Shredder/Car
body only


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Run 1 Post run bias
20:00:00 - 21:00:00


Name: O2 CO2 THC (VO4)


Make/Model:


25A or 7E: 7E 7E 25A


Run summary data


Raw Avg: 20.79 0.085 198.5


Max: 20.80 0.099 716.3


Min: 20.77 0.073 69.31


Cylinder Concentrations


Zero: 0.000 0.000 0.000


Low: 264.5


Mid: 10.28 9.966 503.1


High: 23.05 22.87 865.6


Calibration Readings


Zero reading: 0.014 0.012 0.180


Low reading: 266.2


Mid reading: 10.33 10.13 504.0


High reading: 22.87 22.86 867.0


EPA Method 7E Error Calculations


Zero %Err: <2.0 0.061 0.052 N/A


Mid %Err: <2.0 0.217 0.717 N/A


High %Err: <2.0 -0.781 -0.044 N/A


EPA Method 25A Error Calculations


Zero %Err: N/A N/A N/A 0.180


Low %Err: 5% of cyl N/A N/A 1.700


Mid %Err: 5% of cyl N/A N/A 0.900


High %Err: N/A N/A N/A 1.400


Initial Bias Data


Zero reading: 0.131 0.099 0.180


Span reading: 22.79 22.59 504.0


Zero % bias: <5.0 0.508 0.380 N/A


Span % bias: <5.0 -0.347 -1.181 N/A


Final Bias Data


Zero reading: -0.010 0.116 5.160


Span reading: 22.88 21.98 503.0


Zero % bias: <5.0 -0.104 0.455 N/A


Span % bias: <5.0 0.043 -3.848 N/A


Zero % drift: <3.0 0.612 0.075 N/A


Span % drift: <3.0 0.390 2.667 N/A


Zero drift: <3.0% span N/A N/A -4.980


Span drift: <3.0% span N/A N/A 1.000


Bias Corrected Averages


Cor Avg: 20.98 -0.023 198.5


Page 1 Jan 21 2019 - 21:10:45
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PARAMETER O2 CO2 CRITERIA STATUS


High Calibration Span: 23.05 22.87 Date: 1/21/19
Mid Calibration Span: 10.28 9.966 Time: 2117-2217
Low Calibration Span: 0.000 0.000 Unit: Shredder/Car


bodies only
Mid Span % of Range: 44.6 43.6


High As Found Value: 22.87 22.860
Mid As Found Value: 10.33 10.130
Low As Found Value: 0.01 0.012


High Calibration Error: -0.781 -0.044 < 2.0% PASS
Mid Calibration Error: 0.217 0.717 < 2.0% PASS
Low Calibration Error: 0.061 0.052 < 2.0% PASS


Zero Value: -0.010 0.116
Span Value: 22.88 21.98


Post-Test Bias
Zero Value: 0.081 -0.021
Span Value: 22.78 21.82


System Final Bias, %: 0.291 -0.144 < 5.0% PASS
System Final Span, %: -0.390 -4.547 < 5.0% PASS


System Bias Zero Drift, %: 0.395 0.599 < 3.0% PASS
System Bias Span Drift, %: 0.434 0.700 < 3.0% PASS


Raw Concentrations: 20.76 0.039


% of High Calibration Span: 90.1 0.2


Corrected Averages 20.96 -0.009


Note:  Test data should not exceed high calibration span; however, analyzer range can be set higher.


Post-Test Bias


RAW TEST AVERAGES


CALIBRATION SPAN GASES


SYSTEM CALIBRATION ERROR TEST


Pre-Test Bias


CEM System Bias and Linearity
Correction Calculations


Schnitzer Steel


 Run 1


SYSTEM BIAS CHECK AND DRIFT ASSESSMENT


Pre-Test Bias
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Project Name: Schnitzer Steel Project Number: CEMS Operator: TJS Unit/Condition: Shredder/ Car body only
Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: FALSE
Traverse: FALSE Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Name: O2 CO2 THC (VO4)
Make/Model:


21:18:00 0.181 0.059 157.2
21:19:00 0.306 0.057 161.9
21:20:00 0.159 0.045 157
21:21:00 0.119 0.044 122.6
21:22:00 0.157 0.045 158.9
21:23:00 0.219 0.045 124.8
21:24:00 0.315 0.048 150
21:25:00 0.5 0.049 443.2
21:26:00 0.176 0.044 167.8
21:27:00 0.407 0.041 200.7
21:28:00 0.176 0.039 146.3
21:29:00 0.202 0.043 121.3
21:30:00 0.193 0.04 147.1
21:31:00 0.206 0.038 146.9
21:32:00 0.778 13.16 199.4
21:33:00 -0.016 2.605 195.6
21:34:00 9.138 0.063 204.6
21:35:00 20.77 0.052 218.1
21:36:00 20.77 0.05 173.2
21:37:00 20.76 0.05 181.6
21:38:00 20.76 0.043 549.9
21:39:00 20.76 0.047 335.3
21:40:00 20.76 0.038 190.9
21:41:00 20.76 0.046 195.9
21:42:00 20.75 0.049 146.9
21:43:00 20.76 0.048 221.2
21:44:00 20.76 0.046 157
21:45:00 20.76 0.043 122.7
21:46:00 20.76 0.044 175.9
21:47:00 20.76 0.042 181.6
21:48:00 20.76 0.049 178.8
21:49:00 20.76 0.048 173.3
21:50:00 20.76 0.047 96.25
21:51:00 20.76 0.039 315.5
21:52:00 20.76 0.038 690.4
21:53:00 20.76 0.036 391.2
21:54:00 20.75 0.037 211.1
21:55:00 20.76 0.047 101.6
21:56:00 20.76 0.038 240.8
21:57:00 20.76 0.035 220.4
21:58:00 20.76 0.042 186.7
21:59:00 20.76 0.038 137.7
22:00:00 20.76 0.036 164.6
22:01:00 20.76 0.041 113.1
22:02:00 20.76 0.037 169.6
22:03:00 20.76 0.034 172.3
22:04:00 20.75 0.037 109.1
22:05:00 20.76 0.031 141.7
22:06:00 20.76 0.038 143.5


21:17:00-22:17:00
Run 2 Average Results


MAQDAQ 1.0
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Project Name: Schnitzer Steel Project Number: CEMS Operator: TJS Unit/Condition: Shredder/ Car body only
Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: FALSE
Traverse: FALSE Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Name: O2 CO2 THC (VO4)
Make/Model:


21:17:00-22:17:00
Run 2 Average Results


MAQDAQ 1.0


22:07:00 20.76 0.037 81.3
22:08:00 20.76 0.031 101
22:09:00 20.76 0.035 118
22:10:00 20.76 0.038 172.1
22:11:00 20.76 0.031 88.27
22:12:00 20.75 0.034 56.56
22:13:00 20.75 0.03 77.2
22:14:00 20.75 0.025 56.48
22:15:00 20.74 0.026 110
22:16:00 20.75 0.028 75.83
22:17:00 20.77 0.031 91.59


Run avg 20.76 0.039 180.69


Run max 20.77 0.052 690.4
Run min 20.74 0.025 56.48
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Project Name: Schnitzer Steel Project Number: CEMS Operator: TJS Unit/Condition: Shredder/ Car body only
Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling:FALSE
Traverse: FALSE Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Name: O2 CO2 THC
Make/Model:
25A or 7E: 7E 7E 25A


Raw avg: 20.76 0.039 180.69
Max: 20.77 0.052 690.4
Min: 20.74 0.025 56.48


Zero: 0.000 0.000 0.000
Low: 264.5
Mid: 10.28 9.966 503.1
High: 23.05 22.87 865.6


Zero reading: 0.014 0.012 0.180
Low reading: 266.2
Mid reading: 10.33 10.13 504.0
High reading: 22.87 22.86 867.0


Zero %Err: <2.0 0.061 0.052 N/A
Mid %Err: <2.0 0.217 0.717 N/A
High%Err: <2.0 -0.781 -0.044 N/A


Zero Err: N/A N/A N/A 0.180
Low Err: 5% of cyl N/A N/A 1.700
Mid Err: 5% of cyl N/A N/A 0.900
High Err: N/A N/A N/A 1.400


Zero reading: -0.010 0.116 5.160
Span reading: 22.88 21.98 503.0


Zero % bias: <5.0 -0.104 0.455 N/A
Span % bias: <5.0 0.043 -3.848 N/A


Run 2 Post run Bias


MAQDAQ 1.0


Calibration Readings


EPA Method 7E Error Calculations


EPA Method 25A Error Calculations


Run Summary Data


Initial Bias Data


Cylinder Concentrations
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Zero reading: 0.081 -0.021 5.680
Span reading: 22.78 21.82 506.5


Zero % bias: <5.0 0.291 -0.144 N/A
Span % bias: <5.0 -0.391 -4.547 N/A
Zero % drift: <3.0 0.395 0.599 N/A
Span % drift: <3.0 0.433 0.699 N/A
Zero drift: <3.0% span N/A N/A -0.52
Span drift: <3.0% span N/A N/A -3.5


Cor Avg: 20.96 -0.009 180.7


Bias Corrected Averages


Final Bias Data
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Project Name: Schnitzer Steel Project Number: CEMS Operator: TJS Unit/Condition: Shredder/ Car body only
Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling:FALSE
Traverse: FALSE Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Name: O2 CO2 THC
Make/Model:


22:28:00 20.72 0.099 455.2
22:29:00 20.71 0.074 215.8
22:30:00 20.72 0.064 128
22:31:00 20.72 0.055 86.11
22:32:00 20.72 0.046 191.2
22:33:00 20.73 0.045 139.5
22:34:00 20.72 0.054 135.8
22:35:00 20.72 0.045 138.5
22:36:00 20.73 0.037 123.5
22:37:00 20.73 0.033 233
22:38:00 20.73 0.039 214.8
22:39:00 20.73 0.037 276.7
22:40:00 20.73 0.04 229.4
22:41:00 20.73 0.032 130
22:42:00 20.73 0.033 102.1
22:43:00 20.73 0.041 115.6
22:44:00 20.73 0.037 111
22:45:00 20.73 0.039 204.3
22:46:00 20.75 0.037 412
22:47:00 20.72 0.038 266.4
22:48:00 20.73 0.03 292.8
22:49:00 20.73 0.039 285
22:50:00 20.73 0.04 167.5
22:51:00 20.72 0.04 240.1
22:52:00 20.72 0.033 206
22:53:00 20.74 0.032 110.7
22:54:00 20.72 0.04 101.3
22:55:00 20.73 0.03 364
22:56:00 20.72 0.033 232.9
22:57:00 20.72 0.04 186.3
22:58:00 20.72 0.042 127.8
22:59:00 20.73 0.035 85.47
23:00:00 20.72 0.035 149.1
23:01:00 20.73 0.036 579.8
23:02:00 20.71 0.035 626.8
23:03:00 20.72 0.038 280.9
23:04:00 20.72 0.031 195.2
23:05:00 20.73 0.036 153.4
23:06:00 20.72 0.032 371
23:07:00 20.71 0.035 588.6
23:08:00 20.72 0.03 485.4
23:09:00 20.72 0.033 361.7
23:10:00 20.72 0.03 229.3
23:11:00 20.73 0.027 142.2
23:12:00 20.72 0.027 123.7
23:13:00 20.72 0.029 140.7
23:14:00 20.73 0.03 134.8
23:15:00 20.73 0.026 134.8


MAQDAQ 1.0


Run 3 Average Results
22:27:00-23:27:00
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Project Name: Schnitzer Steel Project Number: CEMS Operator: TJS Unit/Condition: Shredder/ Car body only
Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling:FALSE
Traverse: FALSE Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Name: O2 CO2 THC
Make/Model:


MAQDAQ 1.0


Run 3 Average Results
22:27:00-23:27:00


23:16:00 20.72 0.025 147
23:17:00 20.72 0.026 162.6
23:18:00 20.72 0.027 192
23:19:00 20.72 0.025 241.2
23:20:00 20.72 0.031 302.2
23:21:00 20.72 0.029 135.2
23:22:00 20.72 0.023 189.9
23:23:00 20.73 0.02 205
23:24:00 20.72 0.022 269.5
23:25:00 20.72 0.033 330.8
23:26:00 20.73 0.026 202.6
23:27:00 20.73 0.021 160.3


Average: 20.72 0.036 225.7
Max: 20.75 0.099 626.8
Min: 20.71 0.020 85.5
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Project Name: Schnitzer Steel Project Number: CEMS Operator: TJS Unit/Condition: Shredder/ Car body only
Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling:FALSE
Traverse: FALSE Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Name: O2 CO2 CO
Make/Model:
25A or 7E: 7E 7E 25A


Raw avg: 20.72 0.036 225.7
Max: 20.75 0.099 626.8
Min: 20.71 0.020 85.5


Zero: 0.000 0.000 0.000
Low: 264.5
Mid: 10.28 9.966 503.1
High: 23.05 22.87 865.6


Zero reading: 0.014 0.012 0.180
Low reading: 266.2
Mid reading: 10.33 10.13 504.0
High reading: 22.87 22.86 867.0


Zero %Err: <2.0 0.061 0.052 N/A
Mid %Err: <2.0 0.217 0.717 N/A
High%Err: <2.0 -0.781 -0.044 N/A


Zero Err: N/A N/A N/A 0.180
Low Err: 5% of cyl N/A N/A 1.700
Mid Err: 5% of cyl N/A N/A 0.900
High Err: N/A N/A N/A 1.400


Zero reading: 0.081 -0.021 5.680
Span reading: 22.78 21.82 506.5


Zero % bias: <5.0 0.291 -0.144 N/A
Span % bias: <5.0 -0.391 -4.547 N/A


Zero reading: 0.114 -0.021 5.680
Span reading: 22.84 21.82 506.5


Zero % bias: <5.0 0.434 -0.144 N/A


EPA Method 25A Error Calculations


Initial Bias Data


Final Bias Data


MAQDAQ 1.0


Run 3 Post run Bias


Run Summary Data


Cylinder Concentrations


Calibration Readings


EPA Method 7E Error Calculations
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Span % bias: <5.0 -0.130 -2.798 N/A
Zero % drift: <3.0 0.143 0.000 N/A
Span % drift: <3.0 0.260 1.749 N/A
Zero drift: <3.0% span N/A N/A 0.710
Span drift: <3.0% span N/A N/A 1.000


Cor Avg: 20.93 0.060 225.7


Bias Corrected Averages
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: CEMS Operator: TJS Unit/Condition: Shredder/Car
body only


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Run 1 Average Results
19:00:00 - 20:00:00


Name: O2 CO2 THC (VO4)


Make/Model:


Jan 22 2019 19:01:00 20.72 0.073 101.3


Jan 22 2019 19:02:00 20.72 0.071 147.4


Jan 22 2019 19:03:00 20.72 0.073 116.0


Jan 22 2019 19:04:00 20.73 0.075 84.94


Jan 22 2019 19:05:00 20.73 0.070 88.19


Jan 22 2019 19:06:00 20.73 0.072 82.33


Jan 22 2019 19:07:00 20.73 0.073 70.95


Jan 22 2019 19:08:00 20.73 0.070 99.6


Jan 22 2019 19:09:00 20.73 0.078 126.3


Jan 22 2019 19:10:00 20.74 0.072 90.69


Jan 22 2019 19:11:00 20.74 0.074 80.44


Jan 22 2019 19:12:00 20.74 0.076 150.2


Jan 22 2019 19:13:00 20.74 0.076 126.0


Jan 22 2019 19:14:00 20.74 0.078 87.29


Jan 22 2019 19:15:00 20.74 0.086 113.4


Jan 22 2019 19:16:00 20.74 0.087 108.0


Jan 22 2019 19:17:00 20.74 0.085 167.5


Jan 22 2019 19:18:00 20.74 0.082 113.1


Jan 22 2019 19:19:00 20.74 0.083 73.95


Jan 22 2019 19:20:00 20.75 0.085 149.8


Jan 22 2019 19:21:00 20.75 0.084 116.9


Jan 22 2019 19:22:00 20.74 0.082 173.8


Jan 22 2019 19:23:00 20.75 0.085 140.2


Jan 22 2019 19:24:00 20.74 0.087 317.2


Jan 22 2019 19:25:00 20.75 0.081 127.7


Jan 22 2019 19:26:00 20.74 0.083 87.65


Jan 22 2019 19:27:00 20.75 0.086 71.54


Jan 22 2019 19:28:00 20.75 0.081 84.66


Jan 22 2019 19:29:00 20.75 0.080 89.77


Jan 22 2019 19:30:00 20.75 0.072 77.89


Jan 22 2019 19:31:00 20.75 0.083 82.69


Jan 22 2019 19:32:00 20.75 0.080 85.76


Jan 22 2019 19:33:00 20.75 0.079 177.6


Jan 22 2019 19:34:00 20.74 0.081 77.19


Jan 22 2019 19:35:00 20.74 0.084 59.99


Jan 22 2019 19:36:00 20.75 0.085 131.7


Jan 22 2019 19:37:00 20.74 0.082 104.2


Jan 22 2019 19:38:00 20.74 0.084 191.8


Jan 22 2019 19:39:00 20.74 0.078 153.5


Jan 22 2019 19:40:00 20.74 0.075 144.2


Jan 22 2019 19:41:00 20.74 0.082 107.1


Jan 22 2019 19:42:00 20.74 0.085 194.1


Jan 22 2019 19:43:00 20.74 0.085 189.3


Jan 22 2019 19:44:00 20.74 0.088 129.3


Jan 22 2019 19:45:00 20.74 0.083 93.56


Jan 22 2019 19:46:00 20.75 0.084 85.47


Jan 22 2019 19:47:00 20.75 0.087 92.58
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: CEMS Operator: TJS Unit/Condition: Shredder/Car
body only


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Jan 22 2019 19:48:00 20.74 0.094 100.0


Jan 22 2019 19:49:00 20.75 0.084 126.1


Jan 22 2019 19:50:00 20.74 0.094 116.9


Jan 22 2019 19:51:00 20.74 0.083 72.44


Jan 22 2019 19:52:00 20.75 0.084 52.17


Jan 22 2019 19:53:00 20.75 0.080 66.69


Jan 22 2019 19:54:00 20.75 0.081 49.83


Jan 22 2019 19:55:00 20.75 0.077 48.40


Jan 22 2019 19:56:00 20.75 0.080 84.16


Jan 22 2019 19:57:00 20.75 0.087 82.09


Jan 22 2019 19:58:00 20.75 0.080 59.73


Jan 22 2019 19:59:00 20.75 0.081 47.00


Jan 22 2019 20:00:00 20.75 0.080 53.96


Average: 20.74 0.081 108.7


Max: 20.75 0.094 317.2


Min: 20.72 0.070 47.00
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: CEMS Operator: TJS Unit/Condition: Shredder/Car
body only


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Run 1 Post run bias
19:00:00 - 20:00:00


Name: O2 CO2 THC (VO4)


Make/Model:


25A or 7E: 7E 7E 25A


Run summary data


Raw Avg: 20.74 0.081 108.7


Max: 20.75 0.094 317.2


Min: 20.72 0.070 47.00


Cylinder Concentrations


Zero: 0.000 0.000 0.000


Low: 264.5


Mid: 10.28 9.966 503.1


High: 23.05 22.87 865.6


Calibration Readings


Zero reading: 0.194 0.040 3.230


Low reading: 271.6


Mid reading: 10.26 9.992 505.5


High reading: 22.98 22.85 868.4


EPA Method 7E Error Calculations


Zero %Err: <2.0 0.842 0.175 N/A


Mid %Err: <2.0 -0.087 0.114 N/A


High %Err: <2.0 -0.304 -0.087 N/A


EPA Method 25A Error Calculations


Zero %Err: N/A N/A N/A 3.230


Low %Err: 5% of cyl N/A N/A 7.100


Mid %Err: 5% of cyl N/A N/A 2.400


High %Err: N/A N/A N/A 2.800


Initial Bias Data


Zero reading: -0.003 0.012 3.230


Span reading: 22.87 22.59 505.5


Zero % bias: <5.0 -0.855 -0.122 N/A


Span % bias: <5.0 -0.477 -1.137 N/A


Final Bias Data


Zero reading: 0.388 0.038 4.790


Span reading: 22.67 22.91 499.2


Zero % bias: <5.0 0.842 -0.009 N/A


Span % bias: <5.0 -1.345 0.262 N/A


Zero % drift: <3.0 1.697 0.113 N/A


Span % drift: <3.0 0.868 1.399 N/A


Zero drift: <3.0% span N/A N/A -1.560


Span drift: <3.0% span N/A N/A 6.300


Bias Corrected Averages


Cor Avg: 20.98 0.056 108.7
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: CEMS Operator: TJS Unit/Condition: Shredder/Car
body only


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Run 2 Average Results
20:08:01 - 21:08:01


Name: O2 CO2 THC (VO4)


Make/Model:


Jan 22 2019 20:09:01 21.05 2.347 58.08


Jan 22 2019 20:10:01 20.75 0.315 48.72


Jan 22 2019 20:11:01 20.75 0.231 63.15


Jan 22 2019 20:12:01 20.75 0.194 76.73


Jan 22 2019 20:13:01 20.75 0.163 67.50


Jan 22 2019 20:14:01 20.76 0.147 61.28


Jan 22 2019 20:15:01 20.75 0.137 63.21


Jan 22 2019 20:16:01 20.76 0.131 80.27


Jan 22 2019 20:17:01 20.76 0.124 48.87


Jan 22 2019 20:18:01 20.76 0.121 96.73


Jan 22 2019 20:19:01 20.76 0.113 80.18


Jan 22 2019 20:20:01 20.76 0.108 67.37


Jan 22 2019 20:21:01 20.76 0.110 88.37


Jan 22 2019 20:22:01 20.76 0.113 86.31


Jan 22 2019 20:23:01 20.76 0.113 86.71


Jan 22 2019 20:24:01 20.76 0.112 62.58


Jan 22 2019 20:25:01 20.76 0.103 100.1


Jan 22 2019 20:26:01 20.76 0.102 111.5


Jan 22 2019 20:27:01 20.76 0.104 148.7


Jan 22 2019 20:28:01 20.76 0.105 104.2


Jan 22 2019 20:29:01 20.76 0.100 97.99


Jan 22 2019 20:30:01 20.76 0.101 93.95


Jan 22 2019 20:31:01 20.76 0.105 78.24


Jan 22 2019 20:32:01 20.76 0.103 125.5


Jan 22 2019 20:33:01 20.76 0.097 114.4


Jan 22 2019 20:34:01 20.75 0.113 149.5


Jan 22 2019 20:35:01 20.76 0.109 119.0


Jan 22 2019 20:36:01 20.76 0.101 111.3


Jan 22 2019 20:37:01 20.75 0.102 105.2


Jan 22 2019 20:38:01 20.75 0.099 88.04


Jan 22 2019 20:39:01 20.75 0.102 103.9


Jan 22 2019 20:40:01 20.75 0.103 86.17


Jan 22 2019 20:41:01 20.75 0.111 135.3


Jan 22 2019 20:42:01 20.75 0.105 91.21


Jan 22 2019 20:43:01 20.75 0.111 170.5


Jan 22 2019 20:44:01 20.75 0.108 106.6


Jan 22 2019 20:45:01 20.75 0.116 104.7


Jan 22 2019 20:46:01 20.75 0.115 92.28


Jan 22 2019 20:47:01 20.75 0.109 130.7


Jan 22 2019 20:48:01 20.76 0.113 87.89


Jan 22 2019 20:49:01 20.75 0.107 69.11


Jan 22 2019 20:50:01 20.76 0.113 87.00


Jan 22 2019 20:51:01 20.76 0.116 97.92


Jan 22 2019 20:52:01 20.76 0.109 74.88


Jan 22 2019 20:53:01 20.76 0.109 66.09


Jan 22 2019 20:54:01 20.76 0.110 60.17


Jan 22 2019 20:55:01 20.76 0.115 92.54
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: CEMS Operator: TJS Unit/Condition: Shredder/Car
body only


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Jan 22 2019 20:56:01 20.76 0.114 109.6


Jan 22 2019 20:57:01 20.76 0.113 170.8


Jan 22 2019 20:58:01 20.77 0.116 259.6


Jan 22 2019 20:59:01 20.76 0.119 166.7


Jan 22 2019 21:00:01 20.77 0.115 168.2


Jan 22 2019 21:01:01 20.76 0.107 183.0


Jan 22 2019 21:02:01 20.77 0.117 136.3


Jan 22 2019 21:03:01 20.77 0.109 148.9


Jan 22 2019 21:04:01 20.77 0.111 135.7


Jan 22 2019 21:05:01 20.77 0.115 230.8


Jan 22 2019 21:06:01 20.77 0.114 224.6


Jan 22 2019 21:07:01 20.77 0.116 199.7


Jan 22 2019 21:08:01 20.77 0.109 120.8


Average: 20.76 0.156 109.9


Max: 21.05 2.347 259.6


Min: 20.75 0.097 48.72
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: CEMS Operator: TJS Unit/Condition: Shredder/Car
body only


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Run 2 Post run bias
20:08:01 - 21:08:01


Name: O2 CO2 THC (VO4)


Make/Model:


25A or 7E: 7E 7E 25A


Run summary data


Raw Avg: 20.76 0.156 109.9


Max: 21.05 2.347 259.6


Min: 20.75 0.097 48.72


Cylinder Concentrations


Zero: 0.000 0.000 0.000


Low: 264.5


Mid: 10.28 9.966 503.1


High: 23.05 22.87 865.6


Calibration Readings


Zero reading: 0.194 0.040 3.230


Low reading: 271.6


Mid reading: 10.26 9.992 505.5


High reading: 22.98 22.85 868.4


EPA Method 7E Error Calculations


Zero %Err: <2.0 0.842 0.175 N/A


Mid %Err: <2.0 -0.087 0.114 N/A


High %Err: <2.0 -0.304 -0.087 N/A


EPA Method 25A Error Calculations


Zero %Err: N/A N/A N/A 3.230


Low %Err: 5% of cyl N/A N/A 7.100


Mid %Err: 5% of cyl N/A N/A 2.400


High %Err: N/A N/A N/A 2.800


Initial Bias Data


Zero reading: 0.388 0.038 4.790


Span reading: 22.67 22.91 499.2


Zero % bias: <5.0 0.842 -0.009 N/A


Span % bias: <5.0 -1.345 0.262 N/A


Final Bias Data


Zero reading: -0.078 0.092 3.630


Span reading: 22.90 22.46 493.6


Zero % bias: <5.0 -1.180 0.227 N/A


Span % bias: <5.0 -0.347 -1.705 N/A


Zero % drift: <3.0 2.022 0.236 N/A


Span % drift: <3.0 0.998 1.967 N/A


Zero drift: <3.0% span N/A N/A 1.160


Span drift: <3.0% span N/A N/A 5.600


Bias Corrected Averages


Cor Avg: 20.99 0.092 109.9
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: CEMS Operator: TJS Unit/Condition: Shredder/All
Products


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Run 6 Average Results
18:15:00 - 19:26:57


Name: O2 CO2 THC (VO4)


Make/Model:


Jan 23 2019 18:16:00 20.75 0.084 90.99


Jan 23 2019 18:17:00 20.75 0.080 78.54


Jan 23 2019 18:18:00 20.76 0.082 95.60


Jan 23 2019 18:19:00 20.75 0.085 92.65


Jan 23 2019 18:20:00 20.75 0.080 73.48


Jan 23 2019 18:21:00 20.75 0.083 59.70


Jan 23 2019 18:22:00 20.76 0.083 60.14


Jan 23 2019 18:23:00 20.76 0.082 47.10


Jan 23 2019 18:24:00 20.76 0.078 45.16


Jan 23 2019 18:25:00 20.76 0.082 50.27


Jan 23 2019 18:26:00 20.76 0.088 88.06


Jan 23 2019 18:27:00 20.76 0.080 135.5


Jan 23 2019 18:28:00 20.76 0.080 123.8


Jan 23 2019 18:29:00 20.76 0.079 78.54


Jan 23 2019 18:30:00 20.76 0.084 55.90


Jan 23 2019 18:31:00 20.76 0.085 47.88


Jan 23 2019 18:32:00 20.76 0.082 23.33


Jan 23 2019 18:44:57 20.76 0.085 83.51


Jan 23 2019 18:45:57 20.76 0.092 94.78


Jan 23 2019 18:46:57 20.76 0.087 56.80


Jan 23 2019 18:47:57 20.76 0.091 37.15


Jan 23 2019 18:48:57 20.76 0.090 26.41


Jan 23 2019 18:49:57 20.76 0.085 52.86


Jan 23 2019 18:50:57 20.76 0.089 36.97


Jan 23 2019 18:51:57 20.76 0.085 34.09


Jan 23 2019 18:52:57 20.76 0.089 65.06


Jan 23 2019 18:53:57 20.76 0.087 95.46


Jan 23 2019 18:54:57 20.76 0.089 52.23


Jan 23 2019 18:55:57 20.76 0.092 46.74


Jan 23 2019 18:56:57 20.76 0.089 52.64


Jan 23 2019 18:57:57 20.76 0.090 68.82


Jan 23 2019 18:58:57 20.76 0.093 64.70


Jan 23 2019 18:59:57 20.76 0.085 95.03


Jan 23 2019 19:00:57 20.76 0.086 59.93


Jan 23 2019 19:01:57 20.76 0.093 75.83


Jan 23 2019 19:02:57 20.76 0.092 69.38


Jan 23 2019 19:03:57 20.76 0.093 62.27


Jan 23 2019 19:04:57 20.76 0.093 64.15


Jan 23 2019 19:05:57 20.75 0.088 63.60


Jan 23 2019 19:06:57 20.75 0.090 53.74


Jan 23 2019 19:07:57 20.75 0.098 44.05


Jan 23 2019 19:08:57 20.75 0.089 43.40


Jan 23 2019 19:09:57 20.75 0.087 77.21


Jan 23 2019 19:10:57 20.75 0.103 180.5


Jan 23 2019 19:11:57 20.75 0.094 106.4


Jan 23 2019 19:12:57 20.75 0.100 81.80


Jan 23 2019 19:13:57 20.75 0.095 68.06
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: CEMS Operator: TJS Unit/Condition: Shredder/All
Products


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Jan 23 2019 19:14:57 20.75 0.094 72.48


Jan 23 2019 19:15:57 20.75 0.104 156.9


Jan 23 2019 19:16:57 20.75 0.097 115.4


Jan 23 2019 19:17:57 20.75 0.102 97.62


Jan 23 2019 19:18:57 20.75 0.100 85.30


Jan 23 2019 19:19:57 20.75 0.102 73.76


Jan 23 2019 19:20:57 20.75 0.097 67.31


Jan 23 2019 19:21:57 20.75 0.100 69.05


Jan 23 2019 19:22:57 20.75 0.098 321.3


Jan 23 2019 19:23:57 20.75 0.099 234.7


Jan 23 2019 19:24:57 20.74 0.104 81.82


Jan 23 2019 19:25:57 20.75 0.098 229.2


Jan 23 2019 19:26:57 20.75 0.097 584.9


Average: 20.76 0.090 90.83


Max: 20.76 0.104 584.9


Min: 20.74 0.078 23.33
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: CEMS Operator: TJS Unit/Condition: Shredder/All
Products


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Run 6 Post run bias
18:15:00 - 19:26:57


Name: O2 CO2 THC (VO4)


Make/Model:


25A or 7E: 7E 7E 25A


Run summary data


Raw Avg: 20.76 0.090 90.83


Max: 20.76 0.104 584.9


Min: 20.74 0.078 23.33


Cylinder Concentrations


Zero: 0.000 0.000 0.000


Low: 264.5


Mid: 10.28 9.966 503.1


High: 23.05 22.87 865.6


Calibration Readings


Zero reading: -0.061 0.064 1.340


Low reading: 275.6


Mid reading: 10.20 10.05 517.1


High reading: 22.91 22.81 868.1


EPA Method 7E Error Calculations


Zero %Err: <2.0 -0.265 0.280 N/A


Mid %Err: <2.0 -0.347 0.367 N/A


High %Err: <2.0 -0.607 -0.262 N/A


EPA Method 25A Error Calculations


Zero %Err: N/A N/A N/A 1.340


Low %Err: 5% of cyl N/A N/A 11.10


Mid %Err: 5% of cyl N/A N/A 14.00


High %Err: N/A N/A N/A 2.500


Initial Bias Data


Zero reading: 0.311 0.268 1.340


Span reading: 22.87 22.49 517.1


Zero % bias: <5.0 1.614 0.892 N/A


Span % bias: <5.0 -0.174 -1.399 N/A


Final Bias Data


Zero reading: 0.825 0.095 -0.180


Span reading: 22.85 23.00 509.6


Zero % bias: <5.0 3.844 0.136 N/A


Span % bias: <5.0 -0.260 0.831 N/A


Zero % drift: <3.0 2.230 0.756 N/A


Span % drift: <3.0 0.086 2.230 N/A


Zero drift: <3.0% span N/A N/A 1.520


Span drift: <3.0% span N/A N/A 7.500


Bias Corrected Averages


Cor Avg: 20.88 -0.093 90.83
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LABORATORY ANALYSIS DATA 
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Appendix C.1 
Benzene Analyses 
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Appendix C.2 
Total Organic Carbon – EPA 25C Analyses 
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Appendix C.3
Total Organic Carbon – TO-12 Analyses
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CLIENT PROCESS DATA 
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Appendix D.1 
Process Data 
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Jan 2019 Source Test


Run#, Date Time


Run Time 
(minutes)


Material Feed 
Rate (Tons/hr)


Material output 
(Tons/hr)


Fan 1 (SFA3) Fan 2 (SFA4)
Mill Water 
Spray Rate 


(GPM)


Scrubber 1 
(PDIT 10)


Scrubber 2 
(PDIT20)


Car Bodies Only
  Run 1 1/21/2019 20:00-21:00 60 541 550 29


  Run 2 1/21/2019 21:18-22:17 59 538 547 34


  Run 3 1/21/2019 22:28-23:27 59 538 548 31
Average 59 539 548 31


Run#, Date Time


Run Time 
(minutes)


Material Feed 
Rate (Tons/hr)


Material output 
(Tons/hr)


Fan 1 (SFA3) Fan 2 (SFA4)
Mill Water 
Spray Rate 


(GPM)


Scrubber 1 
(PDIT 10)


Scrubber 2 
(PDIT20)


Light Iron Only
  Run 4 1/22/2019 19:01-21:00 60 536 546 28


  Run 5 1/22/2019 20:09-21:08 59 535 546 34


  Run 1/22/2019 18:16-19:26 70 536 548 33
Average 63 536 547 32


Fan Amps Venturi DP (Inches WG)


Fan Amps Venturi DP (Inches WG)Jan 2019 Source Test
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QUALITY ASSURANCE PROGRAM SUMMARY 
AND CERTIFICATIONS 


Montrose Air Quality Services, LLC (Montrose) ensures the quality and validity of its emission 
measurement and reporting procedures through a rigorous quality assurance (QA) program. The 
program is developed and administered by internal QA personnel and encompasses eight major 
areas: 


1. Development and use of an internal QA manual 
2. QA reviews of reports, laboratory work, and field testing 
3. Equipment calibration and maintenance 
4. Chain of custody 
5. Continuous training 
6. Knowledge of current test methods 
7. Agency certification 
8. Uncertainty of results 


Each of these areas is discussed individually below. 
 
Quality Assurance Manual.  Montrose has prepared a QA Manual according to EPA guidelines 
and ASTM D-7036. The manual serves to document and formalize all of Montrose’s QA efforts. 
The manual is constantly updated, and each employee involved in technical services for emission 
measurements is required to read, understand its contents, and sign a statement that all work 
they perform will conform to its practices. The manual includes details on the other seven QA 
areas discussed below. 
 
QA Reviews.  Montrose 's review procedure includes review of each source test report by the 
QA Manager or equivalent position including data input, calculations and averages, and report 
text. The laboratory manager or equivalent reviews all laboratory work, and the qualified individual 
on-site reviews all field work and data sheets. 
 
The most important review is the one that takes place before a test program begins. The QA 
Manager works with testing personnel to prepare and review test protocols. Test protocol review 
includes selection of appropriate test procedures, evaluation of any interferences or other 
restrictions that might preclude use of standard test procedures, and evaluation and/or 
development of alternate procedures. 
 
Equipment Calibration and Maintenance.  The equipment used to conduct the emission 
measurements is maintained according to the manufacturer's instructions to ensure proper 
operation. In addition to the maintenance program, calibrations are carried out on each 
measurement device according to the schedule outlined below. The schedules for maintenance 
and calibrations are given in Tables A-1 and A-2. 
 
Quality control checks are also conducted in the field for each test program. A partial list of checks 
made as part of each continuous analyzer system test series is included below as an example of 
the field QA procedures. 


 Sample acquisition and conditioning system leak check 
 3-point analyzer calibrations (all analyzers) 
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 Complete system calibration check ("dynamic calibration" through entire sample system) 
 Periodic analyzer calibration checks are conducted at the start and end of each test run. 


Any change between pre- and post-test readings are recorded. 
 All calibrations are conducted using EPA Protocol gases certified by the manufacturer 
 Calibration and continuous analyzer performance data are fully documented, and are 


included in each source test report 


Chain of Custody.  Montrose maintains full chain of custody documentation on all samples and 
data sheets. In addition to normal documentation of changes between field sample custodians, 
laboratory personnel, and field test personnel, Montrose documents every individual who handles 
any test component in the field (e.g., probe wash, impinger loading and recovery, filter loading 
and recovery, etc.). 
 
Samples are stored in a locked area to which only laboratory personnel have access. Neither 
other Montrose employees nor cleaning crews have keys to this area. 
 
Training.  Personnel training is essential to ensure quality testing. Montrose has formal and 
informal training programs which may include some or all of the following: 


1. Attendance at EPA-sponsored training courses 
2. A requirement for all technicians to read, understand, and sign Montrose 's QA Manual 
3. In-house training and Montrose meetings on a regular basis 
4. Maintenance of training records 
5. Administration of internal qualified individual (QI) tests for all methods performed 
6. Participation in the Qualified Source Testing Individual (QSTI) program administered by 


the Source Evaluation Society (SES) 


Knowledge of Current Test Methods.  With the constant updating of standard test methods and 
the wide variety of emerging test methods, it is essential that any qualified source tester keep 
abreast of new developments. Montrose subscribes to services which provide updates on EPA 
reference methods, and on EPA and local agency rules and regulations. Additionally, source test 
personnel regularly attend and present papers at testing and emission-related seminars and 
conferences.  
 
Audit Program.  Montrose participates in the TNI Stationary Source Audit Sample (SSAS) audit 
program for all methods for which audit samples are available. 
 
Uncertainty of Results.  Both qualitative and quantitative factors contribute to field measurement 
uncertainty and should be taken into consideration when interpreting the results contained within 
this report. Whenever possible, Montrose personnel reduce the impact of these uncertainty 
factors through the use of approved and validated test methods. In addition, Montrose personnel 
perform routine instrument and equipment calibrations and ensure that the calibration standards, 
instruments, and equipment used during test events meet, at a minimum, test method 
specifications as well as the specifications of our Quality Manual and ASTM D 7036-04. 
 
The limitations of the various methods, instruments, equipment, and materials utilized during this 
test have been reasonably considered, but the ultimate impact of the cumulative uncertainty of 
this project is not fully identified within the results of this report. 


PUBLIC COPY







TABLE A-1 
SAMPLING INSTRUMENTS AND 


EQUIPMENT CALIBRATION SCHEDULE 
 


Instrument Type 
Frequency of 
Calibration1 


Standard of Comparison 
or Method of Calibration 


Acceptance Limits 


Orifice Meter(large) 12 months Calibrated dry test meter ± 2% of volume measured 


Dry Gas Meter 
6 months or when 


repaired 
Calibrated dry test meter ± 2% of volume measured 


Critical Orifice 6 months Calibrated dry test meter ± 0.5% of average K’ 


S-Type Pitot (for use 
with EPA-type 
sampling train) 


6 months EPA Method 2 
Geometric measurements 
within method-specified 


ranges 


Vacuum Gauges 12 months NIST-traceable gauge ≤ 1.0 in Hg difference 
Temperature 
Measurement 


(thermocouples) 
12 months 


NBS mercury thermometer 
or NBS calibrated platinum 


RTD 


±4 °F for <400 °F 
± 1.5% for >400 °F 


Temperature Readout 
Devices 


6 months Thermocouple simulator ± 2% full scale reading 


Analytical Balance 
12 months (check 
prior to each use) 


NIST-traceable weights ± 0.5 mg of stated weight 


Probe Nozzles 12 months Nozzle diameter check 
Range <± 0.10 mm for 


micrometer three 
measurements 


Continuous Analyzers 


Every field day, 
Depends upon 
use, frequency 


and performance 


As specified by 
manufacturers’ 


operating manuals, EPA 
NBS gases and/or 
reference methods 


Satisfy all limits specified 
in operating specifications 


 
  


                                                           
1 The tabulated calibration frequencies are minimum standards. In certain instances, calibrations are 
performed more frequently. 
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TABLE A-2 
EQUIPMENT MAINTENANCE SCHEDULE 


Based on Manufacturer's Specifications and Montrose’s Experience 
 


Equipment Performance Requirement 
Maintenance 


Interval2 
Corrective Action 


Pumps 


1. Absence of leaks 
2. Ability to draw 


manufacturer required 
vacuum and flow 


6 months 


1. Visual inspection 
2. Clean 


3. Replace worn parts 
4. Leak check 


Flow 
Measuring 


Device 


1. Free mechanical 
movement 


2. Absence of malfunction 
6 months 


1. Visual inspection 
2. Clean 


3. Calibrate 


Sampling 
Instruments 


1. Absence of malfunction 
2. Proper response to zero, 


span gas 


As required by the 
manufacturer 


As recommended by 
manufacturer 


Mobile Van 
Sampling 
Systems 


Absence of leaks 
Depends on nature 


of use 


1. Change filters 
2. Leak check 


3. Check for system 
contamination 


Sampling 
Lines 


Sample degradation less 
than 2% 


After each test or 
test series 


Blow filtered air through line 
until dry 


 


                                                           
2 The tabulated maintenance intervals are minimum standards. In certain instances, maintenance is 
performed more frequently. 
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Appendix E.2 
ASTM D-7036 Accreditation, ARB Certification, and QI 


Certificates 
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CEM Analyzer Calibration Data 
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: CEMS Operator: TJS Unit/Condition: Shredder/Car
body only


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Analyzer Configuration
Name: O2 CO2 THC (VO4)


Make/Model:


25A or 7E: 7E 7E 25A


Voltage max: 10 10 10


Voltage offset: 0 0 0


Range: 10 10 10


Upscale:


Downscale:


Cylinder Information
Zero Number:


Zero Conc: 0 0 0


Low Number: CC222293


Low Conc: 264.5


Mid Number: CC148888 CC148888 CC168703


Mid Conc: 10.28 9.966 503.1


High Number: CC464917 CC464917 CC25564


High Conc: 23.05 22.87 865.6


Bias Number: CC464917 CC464917 CC168703


Bias Conc: 23.05 22.87 503.1


Page 1 Jan 22 2019 - 18:20:51
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: CEMS Operator: TJS Unit/Condition: Shredder/Car
body only


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Calibration
Name: O2 CO2 THC (VO4)


Make/Model:


25A or 7E: 7E 7E 25A


Cylinder Concentrations


Zero: 0.000 0.000 0.000


Low: 264.5


Mid: 10.28 9.966 503.1


High: 23.05 22.87 865.6


Calibration Readings


Zero reading: 0.194 0.040 3.230


Low reading: 0.000 0.000 271.6


Mid reading: 10.26 9.992 505.5


High reading: 22.98 22.85 868.4


EPA Method 7E Error Calculations


Zero %Err: <2.0 0.842 0.175 N/A


Mid %Err: <2.0 -0.087 0.114 N/A


High %Err: <2.0 -0.304 -0.087 N/A


EPA Method 25A Error Calculations


Zero Err: N/A N/A N/A 3.230


Low Err: 5% of cyl N/A N/A 7.100


Mid Err: 5% of cyl N/A N/A 2.400


High Err: N/A N/A N/A 2.800


Page 1 Jan 22 2019 - 18:20:51
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MAQDAQ 1.0
Project Name: Schnitzer
Steel


Project Number: CEMS Operator: TJS Unit/Condition: Shredder/Car
body only


Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False


Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9803(06)


Initial bias
Name: O2 CO2 THC (VO4)


Make/Model:


25A or 7E: 7E 7E 25A


Cylinder Concentrations


Zero: 0.000 0.000 0.000


Low: 264.5


Mid: 10.28 9.966 503.1


High: 23.05 22.87 865.6


Calibration Readings


Zero reading: 0.194 0.040 3.230


Low reading: 0.000 0.000 271.6


Mid reading: 10.26 9.992 505.5


High reading: 22.98 22.85 868.4


EPA Method 7E Error Calculations


Zero %Err: <2.0 0.842 0.175 N/A


Mid %Err: <2.0 -0.087 0.114 N/A


High %Err: <2.0 -0.304 -0.087 N/A


EPA Method 25A Error Calculations


Zero %Err: N/A N/A N/A 3.230


Low %Err: 5% of cyl N/A N/A 7.100


Mid %Err: 5% of cyl N/A N/A 2.400


High %Err: N/A N/A N/A 2.800


Initial Bias Data


Zero reading: -0.003 0.012 N/A


Span reading: 22.87 22.59 N/A


Zero % bias: <5.0 -0.855 -0.122 N/A


Span % bias: <5.0 -0.477 -1.137 N/A


Page 1 Jan 22 2019 - 18:47:25
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Span Gas Certificates 
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Recommended Test Methods and Emission Factors for Metal Shredding Operations 
Conducted at Schnitzer Steel Industries’ Facilities 


 
October 2019 (rev 1) 


 
 
CAVEAT:  This technical memorandum was prepared at the request of Schnitzer Steel 
Industries, Inc. and its affiliated companies (SSI) to guide air discharge permitting and 
engineering activities for SSI’s metal shredders.  The information and conclusions 
presented in this report are documented specifically for the use by only SSI and may not 
be representative of conditions associated with other metal shredding facilities that are 
not owned or operated by SSI.    The data in this document should not be applied to 
non-SSI metal shredding facilities.   
 
Background and Summary 
 
In the fall of 2015, Schnitzer Steel Industries (SSI or Schnitzer) decided to fully enclose 
the metal shredder at its Oakland, California facility, principally to reduce the potential 
for fugitive particulate emissions from the shredding operation.  The shredder enclosure 
project also included an enhanced dust collection and emission control system to direct 
the captured emissions to a cyclone and venturi scrubber.  The project was approved by 
the San Francisco Bay Area Air Quality Management District (BAAQMD) in 2016, and 
became operational in the spring of 2017.  Conventional shredder arrangements generate 
fugitive PM and VOC emissions that cannot be accurately measured.  Installation of the 
enclosure provided Schnitzer a unique opportunity to evaluate the level of fugitive 
emissions from shredders as well as to assess stack testing methods suitable for 
determining mass emission rates of VOC (volatile organic compounds) and PM 
(particulate matter) from its enclosed shredders. 
 
As a result, Schnitzer embarked on a multi-year effort to establish the most technically 
accurate VOC and PM testing methods and mass emission rates given the unique blend 
of materials processed through Schnitzer’s shredders.  The mass emission rates will be 
useful for assessing regulatory obligations although, under the federal and most state 
programs, fugitive emissions from sources such as shredders are not considered for 
“major source” determinations. 
 
The results of that effort are summarized in this document.   
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Recommended test methods 
 
VOC 
 
Recommendation 
 
Measure total hydrocarbon emissions from the shredder stack using EPA Method 25C; 
identify non-VOC compounds using EPA Methods TO-12/TO-15. 
 
Basis 
 
The VOC test results collected at Schnitzer’s Oakland facility have shown a high degree 
of variability.  This variability can be attributed to variations in the composition of the 
shredder feed mix as well as to differences in VOC test methods.  VOC tests have been 
conducted using EPA Methods 25, 25A, 25C, TO-12, and TO-15, as well as South Coast 
Air Quality Management District (SCAQMD) Method 25.1.   
 
For total (non-speciated) VOC measurements, EPA Method 25C appears to provide the 
most consistent and representative test results.  EPA Methods TO-12/TO-15 provide 
additional speciation of the samples to facilitate engineering analysis/diagnostics, as 
well as to enable the quantification and subtraction of non-VOC compounds from the 
totals measured using Method 25C.   
 
While direct FID methods (such as EPA Method 25A) lose accuracy due to the variable 
amount of energy released from different types of carbon bonds, Method 25C avoids this 
problem by oxidizing all of the carbon (using a hydrogen flame) to carbon dioxide, 
catalytically reducing the carbon to methane, and analyzing the methane in an analyzer 
calibrated on methane.  Prior to the oxidation/reduction step, the sample gas is passed 
through a gas chromatograph to separate (and exclude) methane, carbon monoxide, and 
carbon dioxide from the remaining organic compounds.  Thus, Method 25C provides a 
non-methane organic compound concentration expressed as ppm carbon (ppmC).   
 
The recommended sampling and analytical steps are as follows: 
 


 Collect the sample gas in an evacuated stainless steel canister, following the 
sampling requirements of EPA Method TO-15.  Other VOC methods that involve 
the use of an impinger or cryogenic trap should be avoided, as additional 
analytical steps add uncertainty to the measurement and are not expected to be 
needed for the types of organic compounds expected from a shredder. 
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 The same canister should be used for both the Method 25C and TO-12/TO-15 
analyses to avoid questions about sample comparability between the two 
methods. 


 
 Collect the sample over a period of 60 minutes. 


 
It is recommended that the list of standard compounds identified under Methods TO-12 
and TO-15 be expanded to include the additional compounds listed in Attachment A.  
This list is intended to capture additional gasoline components and other hydrocarbons 
that may reasonably be expected to be found in the gas stream leaving a shredder.  The 
list of analytes should also include jurisdiction-specific compounds that are exempt from 
regulation as VOCs, to the extent it is believed that such compounds may be present in 
the shredder “exhaust”. 
 
Although it was originally expected that Method TO-15 would be sufficient to 
characterize all of the organic compounds from shredding activity, tests conducted at 
the Oakland facility suggest that this is not the case.  Even with the expanded list of 
compounds subject to identification, the TO-15 results reported only 64% of the VOC 
mass reported by Method 25C for tests in which the shredder feed was comprised 
exclusively of auto bodies (with fuel tanks drained but still attached), and only 46% of 
the VOC mass reported by Method 25C for tests in which the shredder feed contained 
no auto bodies.  This pattern suggests that there are additional organic compounds 
present in the light iron that were not identified in the GC/MS analysis because they 
were not included in the analyte list. 
 
If real-time data are required for diagnostic or other purposes, Method 25A can be used 
in parallel with the compliance test methods.  Method 25A may show results that are 
lower (or higher) than those obtained using Method 25C; the variable response of the 
FID to the wide range of compounds present in shredder exhaust indicates that caution 
should be taken when interpreting the results of Method 25A tests. 
 
Particulate Matter 
 
Recommendation 
 
Measure total particulate matter from the shredder stack using EPA Methods 5 and 202.  
Assume that all measured particulates at the stack are PM10 or PM2.5 (if limits for these 
pollutants are imposed by rule or permit condition), or speciate particulate size based on 
established data sources or regulatory guidance documents. 
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Basis 
 
Although there may be a desire to improve the accuracy of PM measurements by using 
the size separation features of EPA Methods 201 or 201a, tests conducted at Oakland 
suggest that any benefits associated with the exclusion of larger particles from the 
sample catch are more than offset by the interference of very large particles (larger than 
30 microns) and/or water droplets in the maintenance of an isokinetic flow rate during 
the test run.  The combination of high moisture levels (due to the water sprays used to 
cool the shredder and the downstream wet scrubber, if present), low sample gas 
temperatures (typically slightly above atmospheric temperatures at the sampling point), 
and very large particles can interfere with the sampling process and reduce the accuracy 
of reported results.   
 
Hexavalent Chromium 
 
Hexavalent chromium would only be expected to be present in shredder exhaust in trace 
quantities as the shredder feed is low in hexavalent chromium.  The principal source of 
chromium in shredder feed is stainless steel; stainless steel does not contain hexavalent 
chromium, although hexavalent chromium can be formed when stainless steel is 
exposed to high temperatures and/or catalytic materials.  The temperatures present in 
the shredder operation are not likely to be high enough to create hexavalent chromium 
during shredding, and there are no catalytic materials present that might enhance the 
formation of hexavalent chromium in the shredder.  However, it is possible that the 
shredder feed might contain chrome-plated materials from which hexavalent chrome 
might be released during shredding. 
 
Recommendation 
 
If required to do so by rule or permit condition, measure hexavalent chromium (Cr6+) 
using modified California Air Resources Board (CARB) Method 425.  The recommended 
modifications are as follows: 
 


 A prescreened carbonate/bicarbonate solution should be used in lieu of the 
NaOH reagent.  


 Maintain a pH of 8.0 to 10.0 during the sampling. 
 Measure and log pH on a field recovery data sheet onsite. 
 Require the analytical lab to measure, record, and report the pH and temperature 


of the samples upon receipt. 
 Method Options:  recover impingers 1 and 2 separately. 
 Target and/or Minimum Required Sample Duration:  60 minutes (may vary by 


site; to be confirmed by test firm prior to testing) 
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 Minimum Required Sample Volume:  31.8 dscf (may vary by site; to be 
confirmed by test firm prior to testing) 


 Reagent and method blanks should be collected and analyzed. 
 
Results should be reported as blank-corrected and shown as ND (not detected) where 
appropriate.  If the regulatory authority does not allow blank-corrected results to be 
used for compliance or other purposes, report both uncorrected and blank-corrected 
results. 
 
Basis 
 
Testing performed in the San Francisco Bay Area (and perhaps at other locations) in 
2016-18 identified a potential contamination issue with NaOH reagents typically used in 
combination with CARB Method 425.  This contamination issue was experienced by 
several BAAQMD-permitted facilities, including the Schnitzer Oakland Facility. The 
reagents were found to contain trace quantities of chromium.  The contamination 
problem was exacerbated when the impinger pH was elevated, resulting in the 
conversion of trivalent chromium (from the reagent) to hexavalent chromium in the 
impinger, where it was measured and attributed to the emitting source.  Addressing this 
problem through the use of a carbonate/ bicarbonate reagent, combined with 
maintenance of the impinger pH within a range of 8.0 to 10.0, will yield more accurate 
results.  At Oakland, the more accurate method reduced measured concentrations of 
Cr6+ to the same order of magnitude as field/laboratory blank results.   
 
Other Hazardous Air Pollutants 
 
To date, no other issues have been identified with respect to measurement methods for 
other hazardous air pollutants required to be measured at shredder facilities.  Use 
prescribed EPA test methods as required.  Ensure that field and laboratory blank 
samples are collected and analyzed to assist in interpreting measured data. 
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Recommended emission factors  
 
The following are recommended emission factors to be used in the absence of site-
specific source test data using the test methods recommended above. 
 
VOC 
 
Recommendation 
 
Different emission factors are recommended in Table 1 below for auto bodies and light 
iron; for shredders with and without an enclosure; and for facilities with and without a 
VOC control device (such as a regenerative thermal oxidizer).  No control efficiency for 
VOC should be ascribed to wet scrubbers or particulate control systems unless 
supported by site-specific source test data. 
 


Table 1. Recommended VOC Emission Factors 
(lbs/ton as CH4) 


 With Enclosure1 Without Enclosure2 


 Stack Fugitive Stack  Fugitive 
Without VOC Controls 


Auto Bodies 0.8 0.04 N/A 0.84 
Light Iron 0.5 0.025 N/A 0.525 


With VOC Controls  
(assumed 98% control efficiency for regenerative thermal oxidizer ) 


Auto Bodies 0.016 0.04 N/A N/A 
Light Iron 0.010 0.025 N/A N/A 


1. The enclosure is assumed to be designed to meet EPA Method 204 requirements 
(Permanent Total Enclosure); assumed capture efficiency is 95%. 
2. If there is a stack and partial enclosure (an enclosure with one or more walls that 
facilitates the collection and ducting to a stack of a portion of the emissions associated 
with the shredding activity), allocate the total emissions to stack and fugitive losses 
based on source test results at the stack or based on a measured or assumed capture 
efficiency for the enclosure. 


 
Factors should be weighted for the nominal average mix of auto bodies and light iron 
fed to the shredder on a facility-specific basis.  Emission factors are best estimates; if 
VOC permit limits are required, an appropriate compliance margin should be added. 
 
Basis 
 
The values in Table 1 are derived from tests at Schnitzer’s Oakland facility using EPA 
Method 25C.  The facility was equipped with an enclosure designed to meet the 
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requirements of EPA Method 204.  Two different feed streams were tested:  100% auto 
bodies, and 100% light iron (no auto bodies).  The average measured VOC emission rates 
were 0.78 lbs/ton for 100% auto bodies (rounded to 0.8 in Table 1) and 0.46 lbs/ton for 
100% light iron (rounded to 0.5 in Table 1).  The estimated fugitive emissions associated 
with the shredding activity were calculated based on the assumed 95% capture 
efficiency for the enclosure. 
 
Total VOC emissions without an enclosure are estimated as the sum of the stack and 
fugitive emissions for the Oakland shredder; the shredder enclosure (and associated 
particulate emission control system) are assumed to have a negligible effect on VOC 
emissions – previously-fugitive VOC emissions are merely captured and redirected to 
the stack.  VOC stack emissions with an enclosure and a VOC control system (assumed 
to be a regenerative thermal oxidizer, or RTO) were estimated based on an assumed 98% 
control efficiency for the control system; fugitive emissions are not affected by the 
control system. 


 
PM/PM10/PM2.5 
 
Recommendation 
 
Different emission factors are recommended in Table 2 below for shredders with and 
without an enclosure, and for facilities with different degrees of PM control.  Fugitive 
emission estimates are highly uncertain.  No differences in PM emissions have been 
observed with differences in shredder feed mix.   
 
In contrast to stack emissions, for which total PM measured using EPA Methods 5/202 
are used as a conservatively high surrogate for the expected lower emission rates of 
PM10 and PM2.5, the fugitive emission estimates presented in Table 2 represent total 
suspended particulate (TSP); these values should be speciated by particle size where 
appropriate.   
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Table 2. Recommended PM Emission Factors 


(lbs/ton as TSP/PM10/PM2.5; filterable plus condensable) 
 With Enclosure Without Enclosure1 
Control System Stack Fugitive (TSP) Stack  Fugitive (TSP) 


Water Sprays2 N/A3 N/A3 N/A 0.263 
+cyclone/scrubber 0.005 0.013 N/A N/A 


Notes. 
1. If there is a stack and partial enclosure (an enclosure with one or more walls 


that facilitates the collection and ducting to a stack of a portion of the 
emissions associated with the shredding activity), allocate the total emissions 
between the stack and fugitive losses based on source test results at the stack, 
or based on a measured or assumed capture efficiency for the enclosure. 


2. Water injection to shredder hammermill only.  
3. No emission factors available for a shredder which has a stack and an 


enclosure, but does not have a cyclone and scrubber. 
 
Emission factors are best estimates; if PM permit limits are required, an appropriate 
compliance margin should be added.  
 
Basis 
 
Since the only reliable PM test methods for a controlled shredder stack do not involve 
size speciation, the stack emission factor in Table 2 reflects total PM.  It is recommended 
that regulatory documents (such as permit applications and annual emission reports) 
reflect the assumption that this value applies for PM2.5, PM10 and TSP unless a reliable 
test method for speciating particle sizes in a controlled shredder exhaust stack can be 
identified.   
 
The fugitive emission factors reflect TSP emissions.  No credible size speciation data for 
TSP/PM10/PM2.5 appear to be available for metal shredding facilities.  Data from US 
EPA AP-42, Chapter 11.19.2 (crushed stone processing) appear to be the best fit.  Based 
on the emission factors for tertiary crushing (uncontrolled) in Table 11.19.2-2, a PM10 
fraction of 44% can be calculated.  No data are available for PM2.5 fractions for 
uncontrolled rock crushing (or metal shredding) activities; PM2.5 emissions are likely to 
be negligible for these activities given the mechanical processes that create the 
particulate matter. 
 
The emission factor for shredder stack emissions at a facility with a full enclosure and a 
cyclone/scrubber control system for PM is based on multiple tests at the Oakland 
facility with a variety of feed mixes, and is believed to be both robust and conservative.  
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The fugitive emission factors for shredder activities are estimated based on the 
following: 
 


- 95% capture efficiency for the enclosure 
- 98% control efficiency for the cyclone/scrubber system 


 
0.005 / (1 – 0.98) = 0.25 lbs/ton pre-control entering the stack 
0.25 / 0.95 = 0.263 lbs/ton total emissions from shredding operation 
0.263 – 0.25 = 0.013 lbs/ton fugitive emissions for an enclosed, controlled shredder 


 
 
Hazardous Air Pollutants 
 
Source tests have been conducted at Schnitzer’s Oakland facility for a number of metals 
and organic compounds that are regulated as hazardous air pollutants in various 
jurisdictions.  Emission factors presented below are based on tests conducted at a 
shredder equipped with an enclosure, venturi wet scrubber and stack.    For shredders 
with a different degree of enclosure and/or control system, these factors may be 
adapted.  The enclosure is assumed to have a 95% collection efficiency; the cyclone 
scrubber system is assumed to have a 98% control efficiency for metals and other solid 
HAPs, and zero control efficiency for gaseous/organic HAPs. 
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Recommendations 
 
The following emission factors are recommended for use as appropriate. These emission 
factors represent best estimate values; if permit limits are required, an appropriate 
compliance margin should be added. 
 


Table 3.  Recommended HAP Emission Factors 
 


Pollutant 
 


Test Method 
Emission Factor (lbs/ton) 


100% Auto Bodies 100% Light Iron 
Cadmium EPA Method 29 1.14 E-061 


Chromium, 
Hexavalent 


Modified CARB Method 425 
(see above) 


5.05 E-082,3 
1.55 E-082,4 


Lead EPA Method 29 8.05 E-061 


PCBs CARB Method 428 2.69 E-06 8.35 E-05 
Organic 


Compounds 
EPA Methods TO-12 and TO-15 


See Appendix A for 
recommended additional 


compounds. 


See Appendix B for recommended 
emission factors for organic HAPs. 


Notes: 
1. Tests were conducted with a shredder feed mix of 50% auto bodies, 50% light 


iron; no significant differences are anticipated with different feed mixes. 
2. Separate tests were conducted for 100% auto bodies and 100% light iron; 


however, the results were within 15% of each other.  Consequently, the same 
emission factor is recommended for all feed mixes. 


3. Emission factor is not blank-corrected.  Follow local regulatory guidance with 
respect to blank-correction. 


4. Emission factor is blank-corrected.  Follow local regulatory guidance with 
respect to blank-correction. 


 
Basis 
 
The HAP emission factors recommended above are based on the following source test 
reports; detailed citations are presented in the Reference section below. 
 
 Cadmium:  June 2017 
 Hexavalent Chromium: October 2018 
 Lead: June 2017 
 PCBs: October 2018 
 Organic compounds: January 2019 
 
For organic HAPs, separate tables are provided based on the regulatory definition of 
hazardous air pollutants (and similar terms) in each jurisdiction in which Schnitzer has a 
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shredder.  The recommended emission factors in Appendix B are based on the following 
treatment of data when data are below laboratory reporting or detection limits, and 
compounds have not been affirmatively identified. 
 


 For compounds which were not detected at a level above the laboratory’s 
standard reporting or detection limit for any test run, no values are reported in 
Appendix B. 


 For compounds which were affirmatively identified at a level above the 
laboratory’s standard reporting or detection limit for at least one of the six test 
runs, average values were calculated for the 100% auto body and 100% light iron 
cases using 50% of the reporting/detection limit for all missing values. 


 For compounds that were reported as “tentatively identified compounds” (TICs) 
by the laboratory, values are presented in Appendix B; however, it is 
recommended that these values not be used for regulatory purposes unless the 
regulatory authority has a policy of requiring TICs to be included in permit 
applications or regulatory analyses.  If the regulatory authority requires emission 
factors for TICs, the values shown in Appendix B may be used.  The TIC values 
shown are based on the laboratory’s reported value(s) for the compound, 
averaged with zeros for those runs for which the compound was neither 
affirmatively nor tentatively identified.  For example, if a TIC had a reported 
value of 10 in Run 3, and was not identified in either Run 1 or Run 2, the average 
presented in Appendix B was calculated as (10 + 0 + 0) / 3 = 3.33. 
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Reference Materials 
 
Source Test Reports 
 
 June 2017 


Source Test Report, 2017 Source Tests 
Montrose Air Quality Services 
Project Number 005AS-179737 
Test Dates: June 28-29, 2017 
Report Date: August 23, 2017 


 
 October 2018 
  Source Test Report, 2018 Source Tests 
  Montrose Air Quality Services 
  Project Number 005AS-452603-RT-310 
  Test Dates: October 29-31, 2018 
  Report Date: December 27, 2018 
 
 January 2019 
  Source Test Report, 2018 Source Emission Retests 
  Montrose Air Quality Services 
  Project Number 005AS-452603A-RT-358 
  Test Dates: January 21-23, 2019 
  Report Date: March 18, 2019 
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Appendices 
 
Appendix A: Recommended Additional Organic Compounds to be Included in 


TO-15 Analyses 
 
Appendix B: Recommended Emission Factors for Organic Hazardous Air 


Pollutants 
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Appendix A 


 
Recommended Additional Organic Compounds to be Included in TO-15 Analyses 


 
n-Butane 
2,3-Dimethylbutane 
n-Pentane 
Isopentane 
2,3-Dimethylpentane 
2-Methylpentane 
2,4-Dimethylpentane 
2,3,4-Trimethylpentane 
3-Methylpentane 
n-Hexane 
2-Methyl-2-Butene 
trans-2-Pentene 
Propane 
Propylene 
Methylene Chloride 
HFO-1234ze(E ) 
HFC-134a 
HFC-245fa 
CFC-12 
HCFC-22 
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Appendix B 
 


Recommended Emission Factors for Organic Hazardous Air Pollutants 
 







01/2019 Test Summary - Speciated Organic Compounds


Compound
Carbon 
Atoms CAS Mol Wt EPA HAP


100% Auto 
Bodies 


Average
100% Light 


Iron Average
Trichloroethane, 1,1,1- (methylchloroform) 2 71-55-6 133.4 Y 1.22E-04 1.40E-03
Tetrachloroethane, 1,1,2,2- 2 79-34-5 167.9 Y
Trichloroethane, 1,1,2- 2 79-00-5 133.4 Y
1,1-Dichloroethane 2 75-34-3 99.0 Y
1,1-Dichloroethene 2 75-35-4 96.9 Y
1,2,4-Trichlorobenzene 6 120-82-1 181.5 Y
1,2-Dibromoethane 2 106-93-4 187.9 Y
1,2-Dichloroethane 2 107-06-2 99.0 Y
1,2-Dichloropropane 3 78-87-5 113.0 Y
Butadiene, 1,3 4 106-99-0 54.0 Y 6.20E-05 7.84E-05
1,4-Dichlorobenzene 6 106-46-7 147.0 Y
1,4-Dioxane 4 123-91-1 88.0 Y
2,2,4-Trimethylpentane 8 540-84-1 114.0 Y 1.94E-02 1.20E-03
2-Butanone (MEK) 4 78-93-3 72.0 Y 1.54E-04 2.88E-03
4-Methyl-2-pentanone (MiBK) 6 108-10-1 100.2 Y 9.13E-05 2.86E-04
Acetaldehyde 2 75-07-0 44.1 Y 0.00E+00 3.66E-04
Acrylonitrile 3 107-13-1 53.0 Y
Allyl Chloride 3 107-05-1 76.5 Y
Benzene 6 71-43-2 78.0 Y 4.38E-03 2.95E-04
Benzyl Chloride (a-Chlorotoluene) 7 100-44-7 126.6 Y
Bromoform 1 75-25-2 252.9 Y
Bromomethane 1 74-83-9 94.9 Y
Carbon Disulfide 1 75-15-0 76.0 Y
Carbon Tetrachloride 1 56-23-5 153.8 Y
Chlorobenzene 6 108-90-7 112.6 Y
Chloroethane 2 75-00-3 64.5 Y
Chloroform 1 67-66-3 119.0 Y
Chloromethane 1 74-87-3 50.5 Y
cis-1,3-Dichloropropene 3 542-75-6 111.0 Y
Cumene (isopropylbenzene) 9 98-82-8 120.0 Y 2.14E-04 1.93E-04
Ethylbenzene 8 100-41-4 106.0 Y 9.03E-03 1.23E-03
Hexachlorobutadiene 4 87-68-3 260.8 Y
Hexachloroethane (PCA) 2 67-72-1 272.8 Y 0.00E+00 4.89E-02
Hexane (n-hexane) 6 110-54-3 86.2 Y 1.35E-02 2.65E-03
m & p-Xylenes 8 1330-20-7 106.2 Y 3.34E-02 4.95E-03
Methanol 1 67-56-1 32.0 Y 1.34E-03 2.65E-03
Methyl Tert Butyl Ether (MTBE) 5 1634-04-4 86.0 Y
Methylene Chloride (DCM) 1 75-09-2 84.9 Y 1.55E-04 8.64E-04
o-Xylene 8 95-47-6 106.2 Y 1.25E-02 1.63E-03
Styrene 8 100-42-5 104.0 Y 1.67E-04 1.40E-03
Tetrachloroethene (PCE) 2 127-18-4 165.8 Y 1.51E-04 1.52E-03
Toluene 7 108-88-3 92.0 Y 3.57E-02 5.51E-03
Trichloroethene (TCE) 2 79-01-6 131.4 Y
Vinyl Acetate 4 108-05-4 86.0 Y
Vinyl Bromide 2 593-60-2 107.0 Y
Vinyl Chloride 2 75-01-4 62.5 Y
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01/2019 Test Summary - Speciated Organic Compounds


Compound
Carbon 
Atoms CAS Mol Wt


BAAQMD 
TAC


100% Auto 
Bodies 


Average
100% Light 


Iron Average
Trichloroethane, 1,1,1- (methylchloroform) 2 71-55-6 133.4 Y 1.22E-04 1.40E-03
Tetrachloroethane, 1,1,2,2- 2 79-34-5 167.9 Y
Trichloroethane, 1,1,2- 2 79-00-5 133.4 Y
1,1-Dichloroethane 2 75-34-3 99.0 Y
1,1-Dichloroethene 2 75-35-4 96.9 Y
1,2-Dibromoethane 2 106-93-4 187.9 Y
1,2-Dichloroethane 2 107-06-2 99.0 Y
Butadiene, 1,3 4 106-99-0 54.0 Y 6.20E-05 7.84E-05
1,4-Dichlorobenzene 6 106-46-7 147.0 Y
1,4-Dioxane 4 123-91-1 88.0 Y
2-Butanone (MEK) 4 78-93-3 72.0 Y 1.54E-04 2.88E-03
2-Propanol (IPA) 3 67-63-0 60.1 Y 5.47E-04 1.15E-03
Acetaldehyde 2 75-07-0 44.1 Y 0.00E+00 3.66E-04
Acrylonitrile 3 107-13-1 53.0 Y
Allyl Chloride 3 107-05-1 76.5 Y
Benzene 6 71-43-2 78.0 Y 4.38E-03 2.95E-04
Benzyl Chloride (a-Chlorotoluene) 7 100-44-7 126.6 Y
Bromomethane 1 74-83-9 94.9 Y
Carbon Disulfide 1 75-15-0 76.0 Y
Carbon Tetrachloride 1 56-23-5 153.8 Y
Chlorobenzene 6 108-90-7 112.6 Y
Chloroethane 2 75-00-3 64.5 Y
Chloroform 1 67-66-3 119.0 Y
Ethylbenzene 8 100-41-4 106.0 Y 9.03E-03 1.23E-03
Hexane (n-hexane) 6 110-54-3 86.2 Y 1.35E-02 2.65E-03
m & p-Xylenes 8 1330-20-7 106.2 Y 3.34E-02 4.95E-03
Methanol 1 67-56-1 32.0 Y 1.34E-03 2.65E-03
Methyl Tert Butyl Ether (MTBE) 5 1634-04-4 86.0 Y
Methylene Chloride (DCM) 1 75-09-2 84.9 Y 1.55E-04 8.64E-04
o-Xylene 8 95-47-6 106.2 Y 1.25E-02 1.63E-03
Propene (propylene) 3 115-07-1 42.1 Y 3.71E-04 2.92E-03
Styrene 8 100-42-5 104.0 Y 1.67E-04 1.40E-03
Tetrachloroethene (PCE) 2 127-18-4 165.8 Y 1.51E-04 1.52E-03
Toluene 7 108-88-3 92.0 Y 3.57E-02 5.51E-03
Trichloroethene (TCE) 2 79-01-6 131.4 Y
Vinyl Acetate 4 108-05-4 86.0 Y
Vinyl Chloride 2 75-01-4 62.5 Y
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01/2019 Test Summary - Speciated Organic Compounds


Compound
Carbon 
Atoms CAS Mol Wt


Hawaii 
DOH HAP


100% Auto 
Bodies 


Average
100% Light 


Iron Average
Trichloroethane, 1,1,1- (methylchloroform) 2 71-55-6 133.4 Y 1.22E-04 1.40E-03
Tetrachloroethane, 1,1,2,2- 2 79-34-5 167.9 Y
Trichloroethane, 1,1,2- 2 79-00-5 133.4 Y
1,1-Dichloroethane 2 75-34-3 99.0 Y
1,1-Dichloroethene 2 75-35-4 96.9 Y
1,2,4-Trichlorobenzene 6 120-82-1 181.5 Y
1,2-Dibromoethane 2 106-93-4 187.9 Y
1,2-Dichloroethane 2 107-06-2 99.0 Y
1,2-Dichloropropane 3 78-87-5 113.0 Y
Butadiene, 1,3 4 106-99-0 54.0 Y 6.20E-05 7.84E-05
1,4-Dichlorobenzene 6 106-46-7 147.0 Y
1,4-Dioxane 4 123-91-1 88.0 Y
2,2,4-Trimethylpentane 8 540-84-1 114.0 Y 1.94E-02 1.20E-03
2-Butanone (MEK) 4 78-93-3 72.0 Y 1.54E-04 2.88E-03
4-Methyl-2-pentanone (MiBK) 6 108-10-1 100.2 Y 9.13E-05 2.86E-04
Acetaldehyde 2 75-07-0 44.1 Y 0.00E+00 3.66E-04
Acrylonitrile 3 107-13-1 53.0 Y
Allyl Chloride 3 107-05-1 76.5 Y
Benzene 6 71-43-2 78.0 Y 4.38E-03 2.95E-04
Benzyl Chloride (a-Chlorotoluene) 7 100-44-7 126.6 Y
Bromoform 1 75-25-2 252.9 Y
Bromomethane 1 74-83-9 94.9 Y
Carbon Disulfide 1 75-15-0 76.0 Y
Carbon Tetrachloride 1 56-23-5 153.8 Y
Chlorobenzene 6 108-90-7 112.6 Y
Chloroethane 2 75-00-3 64.5 Y
Chloroform 1 67-66-3 119.0 Y
Chloromethane 1 74-87-3 50.5 Y
cis-1,3-Dichloropropene 3 542-75-6 111.0 Y
Cumene (isopropylbenzene) 9 98-82-8 120.0 Y 2.14E-04 1.93E-04
Ethylbenzene 8 100-41-4 106.0 Y 9.03E-03 1.23E-03
Hexachlorobutadiene 4 87-68-3 260.8 Y
Hexachloroethane (PCA) 2 67-72-1 272.8 Y 0.00E+00 4.89E-02
Hexane (n-hexane) 6 110-54-3 86.2 Y 1.35E-02 2.65E-03
m & p-Xylenes 8 1330-20-7 106.2 Y 3.34E-02 4.95E-03
Methanol 1 67-56-1 32.0 Y 1.34E-03 2.65E-03
Methyl Tert Butyl Ether (MTBE) 5 1634-04-4 86.0 Y
Methylene Chloride (DCM) 1 75-09-2 84.9 Y 1.55E-04 8.64E-04
o-Xylene 8 95-47-6 106.2 Y 1.25E-02 1.63E-03
Styrene 8 100-42-5 104.0 Y 1.67E-04 1.40E-03
Tetrachloroethene (PCE) 2 127-18-4 165.8 Y 1.51E-04 1.52E-03
Toluene 7 108-88-3 92.0 Y 3.57E-02 5.51E-03
Trichloroethene (TCE) 2 79-01-6 131.4 Y
Vinyl Acetate 4 108-05-4 86.0 Y
Vinyl Bromide 2 593-60-2 107.0 Y
Vinyl Chloride 2 75-01-4 62.5 Y
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01/2019 Test Summary - Speciated Organic Compounds


Compound
Carbon 
Atoms CAS Mol Wt


MassDEP 
HAP


MassDEP 
AAL/TEL


100% Auto 
Bodies 


Average
100% Light 


Iron Average
Trichloroethane, 1,1,1- (methylchloroform) 2 71-55-6 133.4 Y Y 1.22E-04 1.40E-03
Tetrachloroethane, 1,1,2,2- 2 79-34-5 167.9 Y Y
Trichloroethane, 1,1,2- 2 79-00-5 133.4 Y Y
1,1-Dichloroethane 2 75-34-3 99.0 Y
1,1-Dichloroethene 2 75-35-4 96.9 Y Y
1,1-Difluoroethane 2 75-37-6 66.1 0.00E+00 4.46E-04
1,1-dimethyloxyethane 4 534-15-6 90.1
1,2,4-Trichlorobenzene 6 120-82-1 181.5 Y
1,2,3-Trimethylbenzene 9 526-73-8 120.2 1.77E-03 3.34E-04
1,2,4-Trimethylbenzene 9 95-36-3 120.2 1.04E-02 1.75E-03
1,2-Dibromoethane 2 106-93-4 187.9 Y
1,2-Dichlorobenzene 6 95-50-1 147.0 Y
1,2-Dichloroethane 2 107-06-2 99.0 Y Y
1,2-Dichloropropane 3 78-87-5 113.0 Y Y
1,3,5-Trimethylbenzene 9 95-63-6 120.2 3.79E-03 6.34E-04
Butadiene, 1,3 4 106-99-0 54.0 Y Y 6.20E-05 7.84E-05
1,3-Dichlorobenzene 6 541-73-1 147.0
1,3-Diethylbenzene (m-diethylbenzene) 10 141-93-5 134.2 5.28E-04 1.96E-04
1,3-dimethylcyclopentane 7 2453-00-1 98.2 4.88E-03 0.00E+00
1,4-Diethylbenzene (p-diethylbenzene) 10 105-05-5 134.2 1.46E-03 3.22E-04
1,4-Dichlorobenzene 6 106-46-7 147.0 Y Y
1,4-Dioxane 4 123-91-1 88.0 Y Y
1-Butene 4 106-98-9 56.1
1-Chloro-1-fluoroethane (F151) 2 1615-75-4 82.5
1-Chloro-trifluoromethylbenzene 7 98-56-6 180.6
1-Ethyl-3-Methylbenzene (3-EthylToluene) 9 620-14-4 120.2 5.16E-03 1.63E-03
1-Hexene 6 592-41-6 84.2
1-Pentene 5 109-67-1 70.1 4.68E-04 7.56E-03
1-Propanol 3 71-23-8 60.1 Y 0.00E+00 3.12E-04
2,2,4-Trimethylpentane 8 540-84-1 114.0 Y 1.94E-02 1.20E-03
2,2-difluoropropane 3 420-45-1 80.1
2,2-Dimethylbutane 6 75-83-2 86.2 4.35E-03 2.10E-03
2,3,4-Trimethylpentane 8 565-75-3 114.2 7.67E-03 5.69E-04
2,3-Dimethylbutane 6 79-29-8 86.2 7.71E-03 2.94E-04
2,3-Dimethylpentane 7 565-59-3 100.2 8.08E-03 4.27E-04
2,4-dimethylhexane 8 589-43-5 114.2 5.91E-03 0.00E+00
2,4-Dimethylpentane 7 108-08-7 100.2 6.14E-03 2.08E-04
2,5-dimethylhexane 8 592-13-2 114.2 7.03E-03 0.00E+00
2-Butanone (MEK) 4 78-93-3 72.0 Y Y 1.54E-04 2.88E-03
2-Chloro-3,3,3-trifluoropropene 3 2730-62-3 130.5 0.00E+00 6.21E-04
2-Hexanone (MBK) 6 591-78-6 100.2 Y
2-methyl-1-pentene 6 763-29-1 84.2
2-Methyl-2-Butene 5 513-35-9 70.1
2-Methylheptane 8 592-27-8 114.2 7.59E-03 2.06E-04
2-Methylhexane 7 591-76-4 100.2 1.20E-02 9.34E-04
2-Methylpentane 6 107-83-5 86.2 2.36E-02 1.59E-03
2-Propanol (IPA) 3 67-63-0 60.1 5.47E-04 1.15E-03
3-Methylheptane 8 589-81-1 114.2 6.93E-03 2.71E-04
3-Methylhexane 7 589-34-4 100.2 1.19E-02 1.10E-03
3-Methylpentane 6 96-14-10 86.2 1.36E-02 1.82E-03
3-Methyloctane 9 2216-33-3 128.3 0.00E+00 5.75E-04
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01/2019 Test Summary - Speciated Organic Compounds


Compound
Carbon 
Atoms CAS Mol Wt


MassDEP 
HAP


MassDEP 
AAL/TEL


100% Auto 
Bodies 


Average
100% Light 


Iron Average
3-Methylnonane 10 871-83-0 142.3 0.00E+00 5.14E-04
3,5-Dimethyl-1,2,4-trithiolane 4 23654-92-4 152.3 0.00E+00 1.21E-03
4-Methyl-2-pentanone (MiBK) 6 108-10-1 100.2 Y Y 9.13E-05 2.86E-04
4-methyl-3-pentene-2-one 6 141-79-7 98.1
4-Methyldecane 11 2847-72-5 156.3 0.00E+00 5.99E-04
Acetaldehyde 2 75-07-0 44.1 Y Y 0.00E+00 3.66E-04
Acetone 3 67-64-1 58.1 Y 2.04E-03 2.21E-02
Acetylene 2 74-86-2 26.0 1.19E-04 5.78E-03
Acrylonitrile 3 107-13-1 53.0 Y Y
Allyl Chloride 3 107-05-1 76.5 Y
Benzene 6 71-43-2 78.0 Y Y 4.38E-03 2.95E-04
Benzyl Chloride (a-Chlorotoluene) 7 100-44-7 126.6 Y Y
Bromodichloromethane 1 75-27-4 163.8
Bromoform 1 75-25-2 252.9 Y
Bromomethane 1 74-83-9 94.9 Y Y
Butane (n-butane) 4 106-97-8 58.1 7.84E-03 4.59E-03
Butyl Ester Acetic Acid 6 123-86-4 116.2 0.00E+00 4.55E-04
Carbon Disulfide 1 75-15-0 76.0 Y Y
Carbon Tetrachloride 1 56-23-5 153.8 Y Y
Chlorobenzene 6 108-90-7 112.6 Y Y
Chlorodifluoromethane 1 75-45-6 86.5 1.62E-04 1.00E-02
Chloroethane 2 75-00-3 64.5 Y Y
Chloroform 1 67-66-3 119.0 Y Y
Chloromethane 1 74-87-3 50.5 Y
cis-1,2-Dichloroethene 2 156-59-2 96.9
cis-1,3-Dichloropropene 3 542-75-6 111.0 Y
cis-2-Butene 4 590-18-1 56.1
cis-2-Pentene 5 627-20-3 70.1 8.22E-04 2.03E-04
Cumene (isopropylbenzene) 9 98-82-8 120.0 Y 2.14E-04 1.93E-04
Cyclohexane 6 110-82-7 84.2 Y 8.51E-03 8.80E-04
Cyclohexanone 6 108-94-1 98.1
Cyclopentane 5 287-92-3 70.1 2.18E-03 1.91E-02
D-Limonene 10 5989-27-5 136.2 0.00E+00 7.32E-04
Decane (n-Decane) 10 124-18-5 142.3 1.03E-03 2.20E-03
Dibromochloromethane 1 124-48-1 208.3
Dichlorodifluoromethane (F12) 1 75-71-8 120.9 4.89E-04 5.94E-03
Dichlorofluoromethane 1 75-43-4 102.9
Dichlorotetrafluoroethane 1,2 2 76-14-2 170.9
Difluoromethane (HFC 32) 1 75-10-5 52.0 0.00E+00 2.60E-04
Dimethyl Ether 2 115-10-6 46.1 0.00E+00 7.81E-04
Ethanol 2 64-17-5 46.1 Y 2.67E-02 1.62E-02
Ethoxytrimethylsilane 5 1825-62-3 118.2
Ethyl Acetate 4 141-78-6 88.1 Y 1.94E-04 3.62E-04
Ethylbenzene 8 100-41-4 106.0 Y Y 9.03E-03 1.23E-03
Ethylene 2 74-85-1 28.1 2.27E-04 2.04E-04
4-Ethyltoluene 9 622-96-8 120.2 3.43E-03 4.78E-04
Heptane 7 142-85-5 100.2 1.11E-02 1.08E-03
Hexachlorobutadiene 4 87-68-3 260.8 Y
Hexachloroethane (PCA) 2 67-72-1 272.8 Y Y 0.00E+00 4.89E-02
Hexane (n-hexane) 6 110-54-3 86.2 Y 1.35E-02 2.65E-03
HFC-245fa 3 460-73-1 134.0
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01/2019 Test Summary - Speciated Organic Compounds


Compound
Carbon 
Atoms CAS Mol Wt


MassDEP 
HAP


MassDEP 
AAL/TEL


100% Auto 
Bodies 


Average
100% Light 


Iron Average
HFO-1234ze(E ) 3 29118-24-9 114.0
Isobutane 4 75-28-5 58.1 2.38E-03 4.34E-03
Isopentane (2-methylbutane) 5 78-78-4 72.1 3.59E-02 2.62E-03
Isoprene 5 78-79-5 68.1
m & p-Xylenes 8 1330-20-7 106.2 Y Y 3.34E-02 4.95E-03
m-Ethyltoluene (3-Ethyltoluene) 9 620-14-4 120.2 6.41E-03 9.47E-04
Methanol 1 67-56-1 32.0 Y Y 1.34E-03 2.65E-03
Methoxytrimethylsilane 4 1825-61-2 104.2
Methyl Ester Acetic Acid 3 79-20-9 74.1 0.00E+00 8.75E-04
Methylcyclohexane 7 108-87-2 98.2 1.03E-02 4.29E-04
Methylcyclopentane 6 96-37-7 84.2 1.63E-02 1.13E-03
Methyl Tert Butyl Ether (MTBE) 5 1634-04-4 86.0 Y
Methylene Chloride (DCM) 1 75-09-2 84.9 Y Y 1.55E-04 8.64E-04
Nonane 9 111-84-2 128.3 1.95E-03 9.98E-04
Norflurane (HFC134a) 2 811-97-2 102.0 1.39E-03 1.89E-02
n-Dodecane 12 112-40-3 170.3 2.58E-04 2.08E-04
n-Pentane (pentane) 5 109-66-0 72.1 1.34E-02 7.88E-04
n-Propylacetate 5 109-60-4 102.1 0.00E+00 2.16E-04
n-Propylbenzene 9 103-65-1 120.2 1.57E-03 1.93E-04
n-Undecane 11 1120-21-4 156.3 8.05E-04 1.13E-03
Octane (n-Octane) 8 111-65-9 114.2 5.32E-03 6.47E-04
o-Ethyltoluene 9 611-14-3 120.2 2.14E-03 4.11E-04
o-Xylene 8 95-47-6 106.2 Y Y 1.25E-02 1.63E-03
Paraldehyde 6 123-63-7 132.2
Propane 3 74-98-6 44.1 1.04E-03 2.67E-02
Propene (propylene) 3 115-07-1 42.1 3.71E-04 2.92E-03
Styrene 8 100-42-5 104.0 Y Y 1.67E-04 1.40E-03
Tetrachloroethene (PCE) 2 127-18-4 165.8 Y Y 1.51E-04 1.52E-03
Tetrahydrofuran 4 109-99-9 72.1 Y 6.57E-05 4.40E-03
Toluene 7 108-88-3 92.0 Y Y 3.57E-02 5.51E-03
trans-1,2-Dichloroethene 2 156-60-5 96.9
trans-1,3-Dichloropropene 3 10061-02-6 110.7
trans-2-butene 4 624-64-6 56.1
trans-2-Pentene 5 646-04-8 70.1 1.78E-03 2.03E-04
Trichloroethene (TCE) 2 79-01-6 131.4 Y Y
Trichlorofluoromethane 1 75-69-4 137.4 6.23E-04 5.64E-02
Trichlorotrifluoroethane 2 26523-64-8 187.4
Trimethylhexane 9 921-47-1 128.3 4.36E-03 0.00E+00
Vinyl Acetate 4 108-05-4 86.0 Y Y
Vinyl Bromide 2 593-60-2 107.0 Y
Vinyl Chloride 2 75-01-4 62.5 Y Y
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01/2019 Test Summary - Speciated Organic Compounds


Compound
Carbon 
Atoms CAS Mol Wt


New 
Hampshire 


HAP


New 
Hampshire 


RTAP


100% Auto 
Bodies 


Average
100% Light 


Iron Average
Trichloroethane, 1,1,1- (methylchloroform) 2 71-55-6 133.4 Y Y 1.22E-04 1.40E-03
Tetrachloroethane, 1,1,2,2- 2 79-34-5 167.9 Y Y
Trichloroethane, 1,1,2- 2 79-00-5 133.4 Y Y
1,1-Dichloroethane 2 75-34-3 99.0 Y Y
1,1-Dichloroethene 2 75-35-4 96.9 Y Y
1,1-Difluoroethane 2 75-37-6 66.1 0.00E+00 4.46E-04
1,1-dimethyloxyethane 4 534-15-6 90.1
1,2,4-Trichlorobenzene 6 120-82-1 181.5 Y Y
1,2,3-Trimethylbenzene 9 526-73-8 120.2 Y 1.77E-03 3.34E-04
1,2,4-Trimethylbenzene 9 95-36-3 120.2 1.04E-02 1.75E-03
1,2-Dibromoethane 2 106-93-4 187.9 Y Y
1,2-Dichlorobenzene 6 95-50-1 147.0 Y
1,2-Dichloroethane 2 107-06-2 99.0 Y Y
1,2-Dichloropropane 3 78-87-5 113.0 Y Y
1,3,5-Trimethylbenzene 9 95-63-6 120.2 Y 3.79E-03 6.34E-04
Butadiene, 1,3 4 106-99-0 54.0 Y Y 6.20E-05 7.84E-05
1,3-Dichlorobenzene 6 541-73-1 147.0
1,3-Diethylbenzene (m-diethylbenzene) 10 141-93-5 134.2 5.28E-04 1.96E-04
1,3-dimethylcyclopentane 7 2453-00-1 98.2 4.88E-03 0.00E+00
1,4-Diethylbenzene (p-diethylbenzene) 10 105-05-5 134.2 1.46E-03 3.22E-04
1,4-Dichlorobenzene 6 106-46-7 147.0 Y Y
1,4-Dioxane 4 123-91-1 88.0 Y Y
1-Butene 4 106-98-9 56.1 Y
1-Chloro-1-fluoroethane (F151) 2 1615-75-4 82.5
1-Chloro-trifluoromethylbenzene 7 98-56-6 180.6
1-Ethyl-3-Methylbenzene (3-EthylToluene) 9 620-14-4 120.2 5.16E-03 1.63E-03
1-Hexene 6 592-41-6 84.2
1-Pentene 5 109-67-1 70.1 4.68E-04 7.56E-03
1-Propanol 3 71-23-8 60.1 Y 0.00E+00 3.12E-04
2,2,4-Trimethylpentane 8 540-84-1 114.0 Y 1.94E-02 1.20E-03
2,2-difluoropropane 3 420-45-1 80.1
2,2-Dimethylbutane 6 75-83-2 86.2 4.35E-03 2.10E-03
2,3,4-Trimethylpentane 8 565-75-3 114.2 7.67E-03 5.69E-04
2,3-Dimethylbutane 6 79-29-8 86.2 7.71E-03 2.94E-04
2,3-Dimethylpentane 7 565-59-3 100.2 Y 8.08E-03 4.27E-04
2,4-dimethylhexane 8 589-43-5 114.2 5.91E-03 0.00E+00
2,4-Dimethylpentane 7 108-08-7 100.2 Y 6.14E-03 2.08E-04
2,5-dimethylhexane 8 592-13-2 114.2 7.03E-03 0.00E+00
2-Butanone (MEK) 4 78-93-3 72.0 Y Y 1.54E-04 2.88E-03
2-Chloro-3,3,3-trifluoropropene 3 2730-62-3 130.5 0.00E+00 6.21E-04
2-Hexanone (MBK) 6 591-78-6 100.2 Y
2-methyl-1-pentene 6 763-29-1 84.2
2-Methyl-2-Butene 5 513-35-9 70.1
2-Methylheptane 8 592-27-8 114.2 7.59E-03 2.06E-04
2-Methylhexane 7 591-76-4 100.2 Y 1.20E-02 9.34E-04
2-Methylpentane 6 107-83-5 86.2 2.36E-02 1.59E-03
2-Propanol (IPA) 3 67-63-0 60.1 Y 5.47E-04 1.15E-03
3-Methylheptane 8 589-81-1 114.2 6.93E-03 2.71E-04
3-Methylhexane 7 589-34-4 100.2 Y 1.19E-02 1.10E-03
3-Methylpentane 6 96-14-10 86.2 1.36E-02 1.82E-03
3-Methyloctane 9 2216-33-3 128.3 0.00E+00 5.75E-04
3-Methylnonane 10 871-83-0 142.3 0.00E+00 5.14E-04
3,5-Dimethyl-1,2,4-trithiolane 4 23654-92-4 152.3 0.00E+00 1.21E-03


New Hampshire
Page 1 of 3



GSR

Stamp







01/2019 Test Summary - Speciated Organic Compounds


Compound
Carbon 
Atoms CAS Mol Wt


New 
Hampshire 


HAP


New 
Hampshire 


RTAP


100% Auto 
Bodies 


Average
100% Light 


Iron Average
4-Methyl-2-pentanone (MiBK) 6 108-10-1 100.2 Y Y 9.13E-05 2.86E-04
4-methyl-3-pentene-2-one 6 141-79-7 98.1 Y
4-Methyldecane 11 2847-72-5 156.3 0.00E+00 5.99E-04
Acetaldehyde 2 75-07-0 44.1 Y Y 0.00E+00 3.66E-04
Acetone 3 67-64-1 58.1 Y 2.04E-03 2.21E-02
Acetylene 2 74-86-2 26.0 1.19E-04 5.78E-03
Acrylonitrile 3 107-13-1 53.0 Y Y
Allyl Chloride 3 107-05-1 76.5 Y Y
Benzene 6 71-43-2 78.0 Y Y 4.38E-03 2.95E-04
Benzyl Chloride (a-Chlorotoluene) 7 100-44-7 126.6 Y Y
Bromodichloromethane 1 75-27-4 163.8
Bromoform 1 75-25-2 252.9 Y Y
Bromomethane 1 74-83-9 94.9 Y Y
Butane (n-butane) 4 106-97-8 58.1 7.84E-03 4.59E-03
Butyl Ester Acetic Acid 6 123-86-4 116.2 Y 0.00E+00 4.55E-04
Carbon Disulfide 1 75-15-0 76.0 Y Y
Carbon Tetrachloride 1 56-23-5 153.8 Y Y
Chlorobenzene 6 108-90-7 112.6 Y Y
Chlorodifluoromethane 1 75-45-6 86.5 Y 1.62E-04 1.00E-02
Chloroethane 2 75-00-3 64.5 Y Y
Chloroform 1 67-66-3 119.0 Y Y
Chloromethane 1 74-87-3 50.5 Y Y
cis-1,2-Dichloroethene 2 156-59-2 96.9 Y
cis-1,3-Dichloropropene 3 542-75-6 111.0 Y Y
cis-2-Butene 4 590-18-1 56.1 Y
cis-2-Pentene 5 627-20-3 70.1 8.22E-04 2.03E-04
Cumene (isopropylbenzene) 9 98-82-8 120.0 Y Y 2.14E-04 1.93E-04
Cyclohexane 6 110-82-7 84.2 Y 8.51E-03 8.80E-04
Cyclohexanone 6 108-94-1 98.1 Y
Cyclopentane 5 287-92-3 70.1 2.18E-03 1.91E-02
D-Limonene 10 5989-27-5 136.2 0.00E+00 7.32E-04
Decane (n-Decane) 10 124-18-5 142.3 1.03E-03 2.20E-03
Dibromochloromethane 1 124-48-1 208.3
Dichlorodifluoromethane (F12) 1 75-71-8 120.9 4.89E-04 5.94E-03
Dichlorofluoromethane 1 75-43-4 102.9 Y
Dichlorotetrafluoroethane 1,2 2 76-14-2 170.9
Difluoromethane (HFC 32) 1 75-10-5 52.0 0.00E+00 2.60E-04
Dimethyl Ether 2 115-10-6 46.1 0.00E+00 7.81E-04
Ethanol 2 64-17-5 46.1 Y 2.67E-02 1.62E-02
Ethoxytrimethylsilane 5 1825-62-3 118.2
Ethyl Acetate 4 141-78-6 88.1 Y 1.94E-04 3.62E-04
Ethylbenzene 8 100-41-4 106.0 Y Y 9.03E-03 1.23E-03
Ethylene 2 74-85-1 28.1 2.27E-04 2.04E-04
4-Ethyltoluene 9 622-96-8 120.2 3.43E-03 4.78E-04
Heptane 7 142-85-5 100.2 Y 1.11E-02 1.08E-03
Hexachlorobutadiene 4 87-68-3 260.8 Y Y
Hexachloroethane (PCA) 2 67-72-1 272.8 Y Y 0.00E+00 4.89E-02
Hexane (n-hexane) 6 110-54-3 86.2 Y Y 1.35E-02 2.65E-03
HFC-245fa 3 460-73-1 134.0
HFO-1234ze(E ) 3 29118-24-9 114.0
Isobutane 4 75-28-5 58.1 2.38E-03 4.34E-03
Isopentane (2-methylbutane) 5 78-78-4 72.1 3.59E-02 2.62E-03
Isoprene 5 78-79-5 68.1
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01/2019 Test Summary - Speciated Organic Compounds


Compound
Carbon 
Atoms CAS Mol Wt


New 
Hampshire 


HAP


New 
Hampshire 


RTAP


100% Auto 
Bodies 


Average
100% Light 


Iron Average
m & p-Xylenes 8 1330-20-7 106.2 Y Y 3.34E-02 4.95E-03
m-Ethyltoluene (3-Ethyltoluene) 9 620-14-4 120.2 6.41E-03 9.47E-04
Methanol 1 67-56-1 32.0 Y Y 1.34E-03 2.65E-03
Methoxytrimethylsilane 4 1825-61-2 104.2
Methyl Ester Acetic Acid 3 79-20-9 74.1 0.00E+00 8.75E-04
Methylcyclohexane 7 108-87-2 98.2 1.03E-02 4.29E-04
Methylcyclopentane 6 96-37-7 84.2 1.63E-02 1.13E-03
Methyl Tert Butyl Ether (MTBE) 5 1634-04-4 86.0 Y Y
Methylene Chloride (DCM) 1 75-09-2 84.9 Y Y 1.55E-04 8.64E-04
Nonane 9 111-84-2 128.3 1.95E-03 9.98E-04
Norflurane (HFC134a) 2 811-97-2 102.0 1.39E-03 1.89E-02
n-Dodecane 12 112-40-3 170.3 2.58E-04 2.08E-04
n-Pentane (pentane) 5 109-66-0 72.1 1.34E-02 7.88E-04
n-Propylacetate 5 109-60-4 102.1 0.00E+00 2.16E-04
n-Propylbenzene 9 103-65-1 120.2 1.57E-03 1.93E-04
n-Undecane 11 1120-21-4 156.3 8.05E-04 1.13E-03
Octane (n-Octane) 8 111-65-9 114.2 y 5.32E-03 6.47E-04
o-Ethyltoluene 9 611-14-3 120.2 2.14E-03 4.11E-04
o-Xylene 8 95-47-6 106.2 Y Y 1.25E-02 1.63E-03
Paraldehyde 6 123-63-7 132.2
Propane 3 74-98-6 44.1 1.04E-03 2.67E-02
Propene (propylene) 3 115-07-1 42.1 3.71E-04 2.92E-03
Styrene 8 100-42-5 104.0 Y Y 1.67E-04 1.40E-03
Tetrachloroethene (PCE) 2 127-18-4 165.8 Y Y 1.51E-04 1.52E-03
Tetrahydrofuran 4 109-99-9 72.1 Y 6.57E-05 4.40E-03
Toluene 7 108-88-3 92.0 Y Y 3.57E-02 5.51E-03
trans-1,2-Dichloroethene 2 156-60-5 96.9 Y
trans-1,3-Dichloropropene 3 10061-02-6 110.7
trans-2-butene 4 624-64-6 56.1 Y
trans-2-Pentene 5 646-04-8 70.1 1.78E-03 2.03E-04
Trichloroethene (TCE) 2 79-01-6 131.4 Y Y
Trichlorofluoromethane 1 75-69-4 137.4 6.23E-04 5.64E-02
Trichlorotrifluoroethane 2 26523-64-8 187.4
Trimethylhexane 9 921-47-1 128.3 4.36E-03 0.00E+00
Vinyl Acetate 4 108-05-4 86.0 Y Y
Vinyl Bromide 2 593-60-2 107.0 Y Y
Vinyl Chloride 2 75-01-4 62.5 Y Y
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01/2019 Test Summary - Speciated Organic Compounds


Compound
Carbon 
Atoms CAS Mol Wt


Oregon 
DEQ HAP


Oregon 
DEQ TAC


100% Auto 
Bodies 


Average
100% Light 


Iron Average
Trichloroethane, 1,1,1- (methylchloroform) 2 71-55-6 133.4 Y Y 1.22E-04 1.40E-03
Tetrachloroethane, 1,1,2,2- 2 79-34-5 167.9 Y
Trichloroethane, 1,1,2- 2 79-00-5 133.4 Y Y
1,1-Dichloroethane 2 75-34-3 99.0 Y Y
1,1-Dichloroethene 2 75-35-4 96.9 Y Y
1,1-Difluoroethane 2 75-37-6 66.1 Y 0.00E+00 4.46E-04
1,1-dimethyloxyethane 4 534-15-6 90.1
1,2,4-Trichlorobenzene 6 120-82-1 181.5 Y Y
1,2,3-Trimethylbenzene 9 526-73-8 120.2 Y 1.77E-03 3.34E-04
1,2,4-Trimethylbenzene 9 95-36-3 120.2 1.04E-02 1.75E-03
1,2-Dibromoethane 2 106-93-4 187.9 Y Y
1,2-Dichlorobenzene 6 95-50-1 147.0 Y
1,2-Dichloroethane 2 107-06-2 99.0 Y Y
1,2-Dichloropropane 3 78-87-5 113.0 Y Y
1,3,5-Trimethylbenzene 9 95-63-6 120.2 Y 3.79E-03 6.34E-04
Butadiene, 1,3 4 106-99-0 54.0 Y Y 6.20E-05 7.84E-05
1,3-Dichlorobenzene 6 541-73-1 147.0 Y
1,3-Diethylbenzene (m-diethylbenzene) 10 141-93-5 134.2 5.28E-04 1.96E-04
1,3-dimethylcyclopentane 7 2453-00-1 98.2 4.88E-03 0.00E+00
1,4-Diethylbenzene (p-diethylbenzene) 10 105-05-5 134.2 1.46E-03 3.22E-04
1,4-Dichlorobenzene 6 106-46-7 147.0 y Y
1,4-Dioxane 4 123-91-1 88.0 Y Y
1-Butene 4 106-98-9 56.1
1-Chloro-1-fluoroethane (F151) 2 1615-75-4 82.5
1-Chloro-trifluoromethylbenzene 7 98-56-6 180.6
1-Ethyl-3-Methylbenzene (3-EthylToluene) 9 620-14-4 120.2 5.16E-03 1.63E-03
1-Hexene 6 592-41-6 84.2
1-Pentene 5 109-67-1 70.1 4.68E-04 7.56E-03
1-Propanol 3 71-23-8 60.1 0.00E+00 3.12E-04
2,2,4-Trimethylpentane 8 540-84-1 114.0 Y Y 1.94E-02 1.20E-03
2,2-difluoropropane 3 420-45-1 80.1
2,2-Dimethylbutane 6 75-83-2 86.2 4.35E-03 2.10E-03
2,3,4-Trimethylpentane 8 565-75-3 114.2 7.67E-03 5.69E-04
2,3-Dimethylbutane 6 79-29-8 86.2 7.71E-03 2.94E-04
2,3-Dimethylpentane 7 565-59-3 100.2 8.08E-03 4.27E-04
2,4-dimethylhexane 8 589-43-5 114.2 5.91E-03 0.00E+00
2,4-Dimethylpentane 7 108-08-7 100.2 6.14E-03 2.08E-04
2,5-dimethylhexane 8 592-13-2 114.2 7.03E-03 0.00E+00
2-Butanone (MEK) 4 78-93-3 72.0 Y 1.54E-04 2.88E-03
2-Chloro-3,3,3-trifluoropropene 3 2730-62-3 130.5 0.00E+00 6.21E-04
2-Hexanone (MBK) 6 591-78-6 100.2
2-methyl-1-pentene 6 763-29-1 84.2
2-Methyl-2-Butene 5 513-35-9 70.1
2-Methylheptane 8 592-27-8 114.2 7.59E-03 2.06E-04
2-Methylhexane 7 591-76-4 100.2 1.20E-02 9.34E-04
2-Methylpentane 6 107-83-5 86.2 2.36E-02 1.59E-03
2-Propanol (IPA) 3 67-63-0 60.1 5.47E-04 1.15E-03
3-Methylheptane 8 589-81-1 114.2 6.93E-03 2.71E-04
3-Methylhexane 7 589-34-4 100.2 1.19E-02 1.10E-03
3-Methylpentane 6 96-14-10 86.2 1.36E-02 1.82E-03
3-Methyloctane 9 2216-33-3 128.3 0.00E+00 5.75E-04
3-Methylnonane 10 871-83-0 142.3 0.00E+00 5.14E-04
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01/2019 Test Summary - Speciated Organic Compounds


Compound
Carbon 
Atoms CAS Mol Wt


Oregon 
DEQ HAP


Oregon 
DEQ TAC


100% Auto 
Bodies 


Average
100% Light 


Iron Average
3,5-Dimethyl-1,2,4-trithiolane 4 23654-92-4 152.3 0.00E+00 1.21E-03
4-Methyl-2-pentanone (MiBK) 6 108-10-1 100.2 Y Y 9.13E-05 2.86E-04
4-methyl-3-pentene-2-one 6 141-79-7 98.1
4-Methyldecane 11 2847-72-5 156.3 0.00E+00 5.99E-04
Acetaldehyde 2 75-07-0 44.1 Y Y 0.00E+00 3.66E-04
Acetone 3 67-64-1 58.1 Y 2.04E-03 2.21E-02
Acetylene 2 74-86-2 26.0 1.19E-04 5.78E-03
Acrylonitrile 3 107-13-1 53.0 Y Y
Allyl Chloride 3 107-05-1 76.5 Y Y
Benzene 6 71-43-2 78.0 Y Y 4.38E-03 2.95E-04
Benzyl Chloride (a-Chlorotoluene) 7 100-44-7 126.6 Y Y
Bromodichloromethane 1 75-27-4 163.8 Y
Bromoform 1 75-25-2 252.9 Y Y
Bromomethane 1 74-83-9 94.9 Y Y
Butane (n-butane) 4 106-97-8 58.1 7.84E-03 4.59E-03
Butyl Ester Acetic Acid 6 123-86-4 116.2 0.00E+00 4.55E-04
Carbon Disulfide 1 75-15-0 76.0 Y Y
Carbon Tetrachloride 1 56-23-5 153.8 Y Y
Chlorobenzene 6 108-90-7 112.6 Y Y
Chlorodifluoromethane 1 75-45-6 86.5 Y 1.62E-04 1.00E-02
Chloroethane 2 75-00-3 64.5 Y Y
Chloroform 1 67-66-3 119.0 Y Y
Chloromethane 1 74-87-3 50.5 Y Y
cis-1,2-Dichloroethene 2 156-59-2 96.9
cis-1,3-Dichloropropene 3 542-75-6 111.0 Y Y
cis-2-Butene 4 590-18-1 56.1
cis-2-Pentene 5 627-20-3 70.1 8.22E-04 2.03E-04
Cumene (isopropylbenzene) 9 98-82-8 120.0 Y Y 2.14E-04 1.93E-04
Cyclohexane 6 110-82-7 84.2 Y 8.51E-03 8.80E-04
Cyclohexanone 6 108-94-1 98.1
Cyclopentane 5 287-92-3 70.1 2.18E-03 1.91E-02
D-Limonene 10 5989-27-5 136.2 0.00E+00 7.32E-04
Decane (n-Decane) 10 124-18-5 142.3 1.03E-03 2.20E-03
Dibromochloromethane 1 124-48-1 208.3 Y
Dichlorodifluoromethane (F12) 1 75-71-8 120.9 Y 4.89E-04 5.94E-03
Dichlorofluoromethane 1 75-43-4 102.9 Y
Dichlorotetrafluoroethane 1,2 2 76-14-2 170.9
Difluoromethane (HFC 32) 1 75-10-5 52.0 0.00E+00 2.60E-04
Dimethyl Ether 2 115-10-6 46.1 0.00E+00 7.81E-04
Ethanol 2 64-17-5 46.1 2.67E-02 1.62E-02
Ethoxytrimethylsilane 5 1825-62-3 118.2
Ethyl Acetate 4 141-78-6 88.1 1.94E-04 3.62E-04
Ethylbenzene 8 100-41-4 106.0 Y Y 9.03E-03 1.23E-03
Ethylene 2 74-85-1 28.1 Y 2.27E-04 2.04E-04
4-Ethyltoluene 9 622-96-8 120.2 3.43E-03 4.78E-04
Heptane 7 142-85-5 100.2 1.11E-02 1.08E-03
Hexachlorobutadiene 4 87-68-3 260.8 Y Y
Hexachloroethane (PCA) 2 67-72-1 272.8 Y Y 0.00E+00 4.89E-02
Hexane (n-hexane) 6 110-54-3 86.2 Y Y 1.35E-02 2.65E-03
HFC-245fa 3 460-73-1 134.0
HFO-1234ze(E ) 3 29118-24-9 114.0
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Compound
Carbon 
Atoms CAS Mol Wt


Oregon 
DEQ HAP


Oregon 
DEQ TAC


100% Auto 
Bodies 


Average
100% Light 


Iron Average
Isobutane 4 75-28-5 58.1 2.38E-03 4.34E-03
Isopentane (2-methylbutane) 5 78-78-4 72.1 3.59E-02 2.62E-03
Isoprene 5 78-79-5 68.1 Y
m & p-Xylenes 8 1330-20-7 106.2 Y Y 3.34E-02 4.95E-03
m-Ethyltoluene (3-Ethyltoluene) 9 620-14-4 120.2 6.41E-03 9.47E-04
Methanol 1 67-56-1 32.0 Y Y 1.34E-03 2.65E-03
Methoxytrimethylsilane 4 1825-61-2 104.2
Methyl Ester Acetic Acid 3 79-20-9 74.1 0.00E+00 8.75E-04
Methylcyclohexane 7 108-87-2 98.2 1.03E-02 4.29E-04
Methylcyclopentane 6 96-37-7 84.2 1.63E-02 1.13E-03
Methyl Tert Butyl Ether (MTBE) 5 1634-04-4 86.0 Y Y
Methylene Chloride (DCM) 1 75-09-2 84.9 Y Y 1.55E-04 8.64E-04
Nonane 9 111-84-2 128.3 1.95E-03 9.98E-04
Norflurane (HFC134a) 2 811-97-2 102.0 Y 1.39E-03 1.89E-02
n-Dodecane 12 112-40-3 170.3 2.58E-04 2.08E-04
n-Pentane (pentane) 5 109-66-0 72.1 1.34E-02 7.88E-04
n-Propylacetate 5 109-60-4 102.1 0.00E+00 2.16E-04
n-Propylbenzene 9 103-65-1 120.2 1.57E-03 1.93E-04
n-Undecane 11 1120-21-4 156.3 8.05E-04 1.13E-03
Octane (n-Octane) 8 111-65-9 114.2 5.32E-03 6.47E-04
o-Ethyltoluene 9 611-14-3 120.2 2.14E-03 4.11E-04
o-Xylene 8 95-47-6 106.2 Y Y 1.25E-02 1.63E-03
Paraldehyde 6 123-63-7 132.2
Propane 3 74-98-6 44.1 1.04E-03 2.67E-02
Propene (propylene) 3 115-07-1 42.1 Y 3.71E-04 2.92E-03
Styrene 8 100-42-5 104.0 Y Y 1.67E-04 1.40E-03
Tetrachloroethene (PCE) 2 127-18-4 165.8 Y Y 1.51E-04 1.52E-03
Tetrahydrofuran 4 109-99-9 72.1 6.57E-05 4.40E-03
Toluene 7 108-88-3 92.0 Y Y 3.57E-02 5.51E-03
trans-1,2-Dichloroethene 2 156-60-5 96.9 Y
trans-1,3-Dichloropropene 3 10061-02-6 110.7
trans-2-butene 4 624-64-6 56.1
trans-2-Pentene 5 646-04-8 70.1 1.78E-03 2.03E-04
Trichloroethene (TCE) 2 79-01-6 131.4 Y Y
Trichlorofluoromethane 1 75-69-4 137.4 Y 6.23E-04 5.64E-02
Trichlorotrifluoroethane 2 26523-64-8 187.4
Trimethylhexane 9 921-47-1 128.3 4.36E-03 0.00E+00
Vinyl Acetate 4 108-05-4 86.0 Y Y
Vinyl Bromide 2 593-60-2 107.0 Y Y
Vinyl Chloride 2 75-01-4 62.5 Y Y
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01/2019 Test Summary - Speciated Organic Compounds


Compound
Carbon 
Atoms CAS Mol Wt PSCAA TAC


100% Auto 
Bodies 


Average
100% Light 


Iron Average
Trichloroethane, 1,1,1- (methylchloroform) 2 71-55-6 133.4 Y 1.22E-04 1.40E-03
Tetrachloroethane, 1,1,2,2- 2 79-34-5 167.9 Y
Trichloroethane, 1,1,2- 2 79-00-5 133.4 Y
1,1-Dichloroethane 2 75-34-3 99.0 Y
1,1-Dichloroethene 2 75-35-4 96.9 Y
1,1-Difluoroethane 2 75-37-6 66.1 Y 0.00E+00 4.46E-04
1,2-Dibromoethane 2 106-93-4 187.9 Y
1,2-Dichloroethane 2 107-06-2 99.0 Y
1,2-Dichloropropane 3 78-87-5 113.0 Y
Butadiene, 1,3 4 106-99-0 54.0 Y 6.20E-05 7.84E-05
1,4-Dichlorobenzene 6 106-46-7 147.0 Y
1,4-Dioxane 4 123-91-1 88.0 Y
2-Butanone (MEK) 4 78-93-3 72.0 Y 1.54E-04 2.88E-03
2-Propanol (IPA) 3 67-63-0 60.1 Y 5.47E-04 1.15E-03
4-Methyl-2-pentanone (MiBK) 6 108-10-1 100.2 Y 9.13E-05 2.86E-04
Acetaldehyde 2 75-07-0 44.1 Y 0.00E+00 3.66E-04
Acrylonitrile 3 107-13-1 53.0 Y
Allyl Chloride 3 107-05-1 76.5 Y
Benzene 6 71-43-2 78.0 Y 4.38E-03 2.95E-04
Benzyl Chloride (a-Chlorotoluene) 7 100-44-7 126.6 Y
Bromodichloromethane 1 75-27-4 163.8 Y
Bromoform 1 75-25-2 252.9 Y
Bromomethane 1 74-83-9 94.9 Y
Carbon Disulfide 1 75-15-0 76.0 Y
Carbon Tetrachloride 1 56-23-5 153.8 Y
Chlorobenzene 6 108-90-7 112.6 Y
Chlorodifluoromethane 1 75-45-6 86.5 Y 1.62E-04 1.00E-02
Chloroethane 2 75-00-3 64.5 Y
Chloroform 1 67-66-3 119.0 Y
Chloromethane 1 74-87-3 50.5 Y
cis-1,3-Dichloropropene 3 542-75-6 111.0 Y
Cumene (isopropylbenzene) 9 98-82-8 120.0 Y 2.14E-04 1.93E-04
Dibromochloromethane 1 124-48-1 208.3 Y
Ethylbenzene 8 100-41-4 106.0 Y 9.03E-03 1.23E-03
Hexachlorobutadiene 4 87-68-3 260.8 Y
Hexachloroethane (PCA) 2 67-72-1 272.8 Y 0.00E+00 4.89E-02
Hexane (n-hexane) 6 110-54-3 86.2 Y 1.35E-02 2.65E-03
m & p-Xylenes 8 1330-20-7 106.2 Y 3.34E-02 4.95E-03
Methanol 1 67-56-1 32.0 Y 1.34E-03 2.65E-03
Methyl Tert Butyl Ether (MTBE) 5 1634-04-4 86.0 Y
Methylene Chloride (DCM) 1 75-09-2 84.9 Y 1.55E-04 8.64E-04
Norflurane (HFC134a) 2 811-97-2 102.0 Y 1.39E-03 1.89E-02
o-Xylene 8 95-47-6 106.2 Y 1.25E-02 1.63E-03
Propene (propylene) 3 115-07-1 42.1 Y 3.71E-04 2.92E-03
Styrene 8 100-42-5 104.0 Y 1.67E-04 1.40E-03
Tetrachloroethene (PCE) 2 127-18-4 165.8 Y 1.51E-04 1.52E-03
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01/2019 Test Summary - Speciated Organic Compounds


Compound
Carbon 
Atoms CAS Mol Wt PSCAA TAC


100% Auto 
Bodies 


Average
100% Light 


Iron Average
Toluene 7 108-88-3 92.0 Y 3.57E-02 5.51E-03
trans-1,2-Dichloroethene 2 156-60-5 96.9 Y
Trichloroethene (TCE) 2 79-01-6 131.4 Y
Vinyl Acetate 4 108-05-4 86.0 Y
Vinyl Bromide 2 593-60-2 107.0 Y
Vinyl Chloride 2 75-01-4 62.5 Y
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01/2019 Test Summary - Speciated Organic Compounds


Compound
Carbon 
Atoms CAS Mol Wt


Puerto 
Rico HAP


100% Auto 
Bodies 


Average
100% Light 


Iron Average
Trichloroethane, 1,1,1- (methylchloroform) 2 71-55-6 133.4 Y 1.22E-04 1.40E-03
Tetrachloroethane, 1,1,2,2- 2 79-34-5 167.9 Y
Trichloroethane, 1,1,2- 2 79-00-5 133.4 Y
1,1-Dichloroethane 2 75-34-3 99.0 Y
1,1-Dichloroethene 2 75-35-4 96.9 Y
1,2,4-Trichlorobenzene 6 120-82-1 181.5 Y
1,2-Dibromoethane 2 106-93-4 187.9 Y
1,2-Dichloroethane 2 107-06-2 99.0 Y
1,2-Dichloropropane 3 78-87-5 113.0 Y
Butadiene, 1,3 4 106-99-0 54.0 Y 6.20E-05 7.84E-05
1,4-Dichlorobenzene 6 106-46-7 147.0 Y
1,4-Dioxane 4 123-91-1 88.0 Y
2,2,4-Trimethylpentane 8 540-84-1 114.0 Y 1.94E-02 1.20E-03
2-Butanone (MEK) 4 78-93-3 72.0 Y 1.54E-04 2.88E-03
4-Methyl-2-pentanone (MiBK) 6 108-10-1 100.2 Y 9.13E-05 2.86E-04
Acetaldehyde 2 75-07-0 44.1 Y 0.00E+00 3.66E-04
Acrylonitrile 3 107-13-1 53.0 Y
Allyl Chloride 3 107-05-1 76.5 Y
Benzene 6 71-43-2 78.0 Y 4.38E-03 2.95E-04
Benzyl Chloride (a-Chlorotoluene) 7 100-44-7 126.6 Y
Bromoform 1 75-25-2 252.9 Y
Bromomethane 1 74-83-9 94.9 Y
Carbon Disulfide 1 75-15-0 76.0 Y
Carbon Tetrachloride 1 56-23-5 153.8 Y
Chlorobenzene 6 108-90-7 112.6 Y
Chloroethane 2 75-00-3 64.5 Y
Chloroform 1 67-66-3 119.0 Y
Chloromethane 1 74-87-3 50.5 Y
cis-1,3-Dichloropropene 3 542-75-6 111.0 Y
Cumene (isopropylbenzene) 9 98-82-8 120.0 Y 2.14E-04 1.93E-04
Ethylbenzene 8 100-41-4 106.0 Y 9.03E-03 1.23E-03
Hexachlorobutadiene 4 87-68-3 260.8 Y
Hexachloroethane (PCA) 2 67-72-1 272.8 Y 0.00E+00 4.89E-02
Hexane (n-hexane) 6 110-54-3 86.2 Y 1.35E-02 2.65E-03
m & p-Xylenes 8 1330-20-7 106.2 Y 3.34E-02 4.95E-03
Methanol 1 67-56-1 32.0 Y 1.34E-03 2.65E-03
Methyl Tert Butyl Ether (MTBE) 5 1634-04-4 86.0 Y
Methylene Chloride (DCM) 1 75-09-2 84.9 Y 1.55E-04 8.64E-04
o-Xylene 8 95-47-6 106.2 Y 1.25E-02 1.63E-03
Styrene 8 100-42-5 104.0 Y 1.67E-04 1.40E-03
Tetrachloroethene (PCE) 2 127-18-4 165.8 Y 1.51E-04 1.52E-03
Toluene 7 108-88-3 92.0 Y 3.57E-02 5.51E-03
Trichloroethene (TCE) 2 79-01-6 131.4 Y
Vinyl Acetate 4 108-05-4 86.0 Y
Vinyl Bromide 2 593-60-2 107.0 Y
Vinyl Chloride 2 75-01-4 62.5 Y
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01/2019 Test Summary - Speciated Organic Compounds


Compound
Carbon 
Atoms CAS Mol Wt


Rhode 
Island HAP


Rhode 
Island AAL


100% Auto 
Bodies 


Average
100% Light 


Iron Average
Trichloroethane, 1,1,1- (methylchloroform) 2 71-55-6 133.4 Y Y 1.22E-04 1.40E-03
Tetrachloroethane, 1,1,2,2- 2 79-34-5 167.9 Y Y
Trichloroethane, 1,1,2- 2 79-00-5 133.4 Y Y
1,1-Dichloroethane 2 75-34-3 99.0 Y Y
1,1-Dichloroethene 2 75-35-4 96.9 Y Y
1,1-Difluoroethane 2 75-37-6 66.1 Y 0.00E+00 4.46E-04
1,2,4-Trichlorobenzene 6 120-82-1 181.5 Y Y
1,2-Dibromoethane 2 106-93-4 187.9 Y Y
1,2-Dichlorobenzene 6 95-50-1 147.0 Y
1,2-Dichloroethane 2 107-06-2 99.0 Y Y
1,2-Dichloropropane 3 78-87-5 113.0 Y Y
Butadiene, 1,3 4 106-99-0 54.0 Y Y 6.20E-05 7.84E-05
1,4-Dichlorobenzene 6 106-46-7 147.0 Y Y
1,4-Dioxane 4 123-91-1 88.0 Y Y
2,2,4-Trimethylpentane 8 540-84-1 114.0 Y Y 1.94E-02 1.20E-03
2-Butanone (MEK) 4 78-93-3 72.0 Y Y 1.54E-04 2.88E-03
2-Propanol (IPA) 3 67-63-0 60.1 Y 5.47E-04 1.15E-03
4-Methyl-2-pentanone (MiBK) 6 108-10-1 100.2 Y Y 9.13E-05 2.86E-04
Acetaldehyde 2 75-07-0 44.1 Y Y 0.00E+00 3.66E-04
Acrylonitrile 3 107-13-1 53.0 Y Y
Allyl Chloride 3 107-05-1 76.5 Y Y
Benzene 6 71-43-2 78.0 Y Y 4.38E-03 2.95E-04
Benzyl Chloride (a-Chlorotoluene) 7 100-44-7 126.6 Y Y
Bromodichloromethane 1 75-27-4 163.8 Y
Bromoform 1 75-25-2 252.9 Y Y
Bromomethane 1 74-83-9 94.9 Y Y
Carbon Disulfide 1 75-15-0 76.0 Y Y
Carbon Tetrachloride 1 56-23-5 153.8 Y Y
Chlorobenzene 6 108-90-7 112.6 Y Y
Chlorodifluoromethane 1 75-45-6 86.5 Y 1.62E-04 1.00E-02
Chloroethane 2 75-00-3 64.5 Y Y
Chloroform 1 67-66-3 119.0 Y Y
Chloromethane 1 74-87-3 50.5 Y Y
cis-1,2-Dichloroethene 2 156-59-2 96.9 Y
cis-1,3-Dichloropropene 3 542-75-6 111.0 Y Y
Cumene (isopropylbenzene) 9 98-82-8 120.0 Y Y 2.14E-04 1.93E-04
Cyclohexane 6 110-82-7 84.2 Y 8.51E-03 8.80E-04
Dibromochloromethane 1 124-48-1 208.3 Y
Ethylbenzene 8 100-41-4 106.0 Y Y 9.03E-03 1.23E-03
Hexachlorobutadiene 4 87-68-3 260.8 Y Y
Hexachloroethane (PCA) 2 67-72-1 272.8 Y Y 0.00E+00 4.89E-02
Hexane (n-hexane) 6 110-54-3 86.2 Y Y 1.35E-02 2.65E-03
m & p-Xylenes 8 1330-20-7 106.2 Y Y 3.34E-02 4.95E-03
Methanol 1 67-56-1 32.0 Y Y 1.34E-03 2.65E-03
Methyl Tert Butyl Ether (MTBE) 5 1634-04-4 86.0 Y Y
Methylene Chloride (DCM) 1 75-09-2 84.9 Y Y 1.55E-04 8.64E-04
Norflurane (HFC134a) 2 811-97-2 102.0 Y 1.39E-03 1.89E-02
o-Xylene 8 95-47-6 106.2 Y Y 1.25E-02 1.63E-03
Propene (propylene) 3 115-07-1 42.1 Y 3.71E-04 2.92E-03
Styrene 8 100-42-5 104.0 Y Y 1.67E-04 1.40E-03
Tetrachloroethene (PCE) 2 127-18-4 165.8 Y Y 1.51E-04 1.52E-03
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01/2019 Test Summary - Speciated Organic Compounds


Compound
Carbon 
Atoms CAS Mol Wt


Rhode 
Island HAP


Rhode 
Island AAL


100% Auto 
Bodies 


Average
100% Light 


Iron Average
Toluene 7 108-88-3 92.0 Y Y 3.57E-02 5.51E-03
trans-1,2-Dichloroethene 2 156-60-5 96.9 Y
Trichloroethene (TCE) 2 79-01-6 131.4 Y Y
Trichlorofluoromethane 1 75-69-4 137.4 Y 6.23E-04 5.64E-02
Vinyl Acetate 4 108-05-4 86.0 Y Y
Vinyl Bromide 2 593-60-2 107.0 Y Y
Vinyl Chloride 2 75-01-4 62.5 Y Y
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